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ABSTRACT 

Ecology and Environment, Inc. (E&E), Seattle, Washington conducted a 
F i e l d Invest igat ion at the Resource Recovery Corporation Waste Disposal 
Site in Pasco, Washington during July and August 1985. The investigation 
was designed to determine i f industrial wastes buried at the site between 
1972 and 1974 had migrated from several known buried disposal zones. 

Resource Recovery Corporation (RRC) received and disposed of several 
m i l l i on gallons of l iqu id industrial wastes consisting primarily of chlor
al kal i sludge, acidic metal cleaning and metal f inishing wastes, paints, 
resins, resin by-products, cutting o i l , and other industrial materials; and 
50,000 drums of material, including herbicide manufacturing wastes, paint 
and oi l sludges, caustics, and empty pesticide containers. 

Two monitoring wel ls were ins ta l led by E&E during this investigation 
downgradient of the ground water f low beneath each of the four disposal 
zones. One upgradient well was completed to establish background leve ls of 
contaminants. 

Stainless steel monitoring wel ls were constructed and developed, and 
sampled together with several nearby ex is t ing monitoring w e l l s . Ground 
water samples were c o l l e c t e d for standard Hazardous Substance List (HSL) 
compounds and herbicides, and analyzed using the Environmental Protection 
Agency's Contract Laboratory Program (CLP) and EPA Region X Laboratory. 

So i l samples were analyzed for the same parameters as ground water 
except for HSL v o l a t i l e organic compounds. S o i l s in the area consisted 
prima r i 1 y of sands and gravel s from the surface to the maximum ve r t i ca l 
extent of d r i l l i n g , approximatley 100 feet below grade. Measured ground 
water e leva t ions v e r i f i e d that the ground water gradient is to the 
southwest. Ground water was encountered between 40 and 77 feet below the 
land surface. 

No evidence of herbicide or herbicide waste migration was found and 
only trace amounts of other contaminants were detected outside bur ia l" 1 

zones. There are no potable water wel ls within one mile downgradient of 
the s i te and i t appears un l i kely that nearby i r r i ga t i on wel 1 s could be 
adversely affected. 

Annual or biannual sampling and laboratory analyses of ground water 
col 1ected from on-s i te monitoring wel 1 s is recommended as a precaution 
designed to detect any changes in water quality. 
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1.0 INTRODUCTION 

A F i e l d Invest igat ion (FI) was conducted at the Resource Recovery 

Corporation Waste Disposal Site in Pasco, Washington during July and August 

1985. The FI was conducted by the Ecology and Environment, Inc. (E&E) 

Seattle Field Investigation Team (FIT) in accordance with the United States 

Environmental Protection Agency (EPA) Technical Directive Document R10-

8410-14. 

Resource Recovery Corporation received and disposed of 50,000 drums 

and several m i l l i o n ga l i o n s of l i q u i d indus t r i a l wastes in f i v e bur ia l 

zones at a s i te in Pasco, Washington between 1972 and 1974. Liquids were 

evaporated to dryness from both l ined and unlined ponds; the remaining 

sludges were buried beneath layers of s o i l , polyethylene sheeting, and 

capped with an additional soi l layer. Drums were stacked and buried with a 

s i m i l a r l i n e r system. Ecology and Environment, Inc.'s Seatt le FIT 

ins ta l led nine monitoring wells and submitted both soil and ground water 

samples to EPA Contract Laboratories for analyses in an effort to determine 

i f contaminants had migrated out of the burial zones. 

Summarized in this report are investigation objectives and tasks, site 

h i s to ry , environmental c h a r a c t e r i s t i c s , sampling techniques and 

methodology, results of the investigation, analytical data, and conclusions 

and recommendations relevant to se lec t ion of future monitoring and/or 

cleanup ac t iv i t i e s . 

The primary source of information for this report is data col 1ected 

during the FI. Other data, primarily those generated during previous E&E 

site inspections of the f a c i l i t y , are used to complement and supplement the 

FI data base where appropriate. 
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2.0 INVESTIGATION OBJECTIVES AND TASKS 

2.1 Objectives 

The F i e l d I n v e s t i g a t i o n (FI) of Resource Recovery was designed to : 

1) determine i f wastes disposed of on-s i te by bur ia l have migrated outside 

of the bur ia l zones; 2) i den t i f y any contaminants found, and i f poss ib le , 

the source or sou rces ; and 3) determine i f f u r t he r i n v e s t i g a t i o n of t h i s 

s i t e is necessary and recommend the form such future work should take based 

on data generated in t h i s study. The o v e r a l l i n v e s t i g a t i v e s t r a tegy i s 

presented in Figure 2.1. 

2.2 Tasks 

To accompl ish the above o b j e c t i v e s , the FI was d i v i d e d in to f i v e 

pr imary t asks . B r i e f summaries of the o b j e c t i v e s of each task and the 

a c t i v i t i e s conducted are given below: 

Task 1 - Project I n i t i a t i on and Management 

The purposes of th is task were to s o l i c i t input from appropriate EPA, 

Washington State Department of Eco logy (DOE), F r a n k l i n County p e r s o n n e l , 

and E&E p ro j ec t team members to de f ine and i n i t i a t e p repara t ion of key 

project plans. A c t i v i t i e s included project k ickof f meetings, s i t e recon

na i ssance , and p repara t i on of the p ro jec t work p l a n , q u a l i t y assurance 

(QA) p lan , health and safety p lan , and sampling plan. 

Task 2 - I n i t i a l S i te Def in i t ion 

The o b j e c t i v e of t h i s task was to obta in in fo rmat ion and p rov ide an 

i n i t i a l d e s c r i p t i o n of the p h y s i c a l cond i t i ons at the Resource Recovery 

disposal s i te to develop of the de ta i led f i e l d invest igat ion described in 

Task 3. Spec i f i c a c t i v i t i e s included compilation and review of ex is t ing 

chemical data f o r the s i t e , p repara t i on of a s i t e map, and p r e l i m i n a r y 

c h a r a c t e r i z a t i o n of the s i t e h y d r o l o g i c f ea tu res . Informat ion fo r t h i s 

2 
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Figure 2.1 Investigation strategy, Resource Recovery Corporation, Pasco, Washington. 



task was derived p r imar i l y from previous EPA a c t i v i t i e s at the s i te and 

repor ts prepared f o r the Department of Eco logy by JUB Eng ineers , Inc. of 

Kennewick, Washington on the Pasco Sanitary L a n d f i l l (PSL), which contains 

wi thin i t s boundaries the Resource Recovery disposal areas. 

Task 3 - Detai led S i te Invest igat ions 

O b j e c t i v e s of t h i s task were to p rov ide a d e s c r i p t i o n of the nature 

and extent of chemical contamination outside bur ia l zones at the s i te and 

to c rea te a data base s u f f i c i e n t f o r e v a l u a t i o n of p o t e n t i a l fu tu re 

moni to r ing and/or c leanup a c t i v i t i e s . To accompl ish these o b j e c t i v e s , 

three phases of f i e l d a c t i v i t i e s were conducted: 1) s o i l and ground water 

c h a r a c t e r i z a t i o n of each d i s p o s a l zone and e v a l u a t i o n of the extent and 

magnitude of contamination immediately adjacent to each zone; 2) hydrogeo

log i c character izat ion of ground water beneath the s i t e ; and 3) sampling 

mon i to r ing w e l l s cons t ruc ted f o r the Pasco San i ta ry L a n d f i l l by JUB 

Engineers, Inc. 

Task 4 - S i te Evaluation 

C o m p i l a t i o n , summar izat ion, and in terpretat ion of data co l l ec ted at 

the s i t e during the FI , and previous EPA (E&E) and JUB invest igat ions were 

the object ives of th is task. A c t i v i t i e s included qua l i t y assurance (QA) 

review of the FI data base; compilat ion of chemical data and interpretat ion 

of the d is t r ibu t ion and magnitude of contaminants in sediment and ground 

water ; d e f i n i t i o n of ground water f l ow d i r e c t i o n ; and i d e n t i f i c a t i o n of 

s p e c i f i c sources and receptors of contamination. Emphasis was placed on 

invest iga t ing Resource Recovery bur ia l zones and not l a n d f i l l a c t i v i t i e s 

within the boundaries of the Pasco Sanitary L a n d f i l l . 

Task 5 - F ie ld Invest igat ion Final Report 

This report. 
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3.0 SITE HISTORY AND DESCRIPTION 

This section summarizes pert inent background information and spec i f i c 

data re la ted to the h i s t o r i c a l a c t i v i t i e s of Resource Recovery Corporation. 

Only those factors that may d i r e c t l y a f fec t the potent ial for d ispersal of 

buried wastes were considered. 

3.1 S i te Location 

Resource Recovery Corpora t ion ' s hazardous waste b u r i a l zones are 

wi thin the boundaries of the Pasco Sanitary L a n d f i l l , located approximately 

1.5 mi les northeast of the C i ty of Pasco, Washington. The l a n d f i l l i s in 

the southwest quarter of Section 15, and the northwest quarter of Section 

22, Township 09 North, Range 30 East, Wil lamette Meridian, Frank l in County, 

Washington (F igures 3.1 and 3.2). The nearest cross s t r e e t s are Kahlotus 

Road and Washington Sta te Route 12. The l a t i t u d e i s 46°15'07"N and the 

longitude is 119°03'13"W (1, 2). 

3.2 S i te History 

Pasco S a n i t a r y L a n d f i l l , o r i g i n a l l y known as the Basin D isposa l 

Company dump s i t e , was owned and operated by John Diet r ich as a municipal 

waste open burning dump from 1956 to 1971. In 1971 a l l burning was halted 

and the s i t e was conver ted in to a s a n i t a r y l a n d f i l l . In 1974, Pasco 

S a n i t a r y L a n d f i l 1 began accep t ing l a rge q u a n t i t i e s of sep t i c wastes fo r 

open p i t d isposa l . In 1981, Larry Die t r ich took over as owner and operator 

of Pasco S a n i t a r y L a n d f i l l (3). The s i t e i s c u r r e n t l y operated as an 

ac t i ve 1 andfi 11. 

Resource Recovery Corpora t ion (RRC) was formed by a par tnersh ip 

between Basin Disposal Company and Chemical Processors, Inc., of Seat t le 

(Larry D ie t r i ch , Waste Si te Operator/Manager). RRC leased a portion of the 

Pasco S a n i t a r y L a n d f i l 1 (PSL) in 1972 and began opera t ions as a reg iona l 

5 



119°05 

-46°15 

ecology and environment, inc. 
SEATTLE. WA 

JOBi: R 1 0 - 8 4 1 0 - 14 

°~""" rD. Pippenger o— 10 /11 /85 

Figure 3.1 Location map, Resource Recovery Corporation, Pasco, Washington. 
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hazardous waste disposal site under a Washington Department of Ecology 

Permit No. 5301 issued March 21, 1973 (4). The site accepted potential l y 

hazardous wastes from various sources between early 1972 and December 1974. 

3.3 Waste Management Practices 

According to recent interviews and past records (5, 6, 7), RRC, at 

least to some degree, segregated wastes into five zones at the disposal 

site (Table 3.1 and Figure 3.3). A portion of the site, hereafter referred 

to as Zone A, had been used for disposal of paint wastes prior to the 

Resource Recovery takeover. Resource Recovery records stated that drums 

were stacked on end, usually three levels high after their operation began. 

The space between drums was backfilled with common debris, empty pesticide 

drums, and small, unidentified amounts of waste. The PSL pit is reported 

to contain drums of paint wastes, pesticide residues, wood treatment 

wastes, used etching solutions, metal castings wastes, and laboratory 

chemicals. No free liquids were discharged into this pit. Maximum burial 

depth of Zone A is reported to be less than 30 feet below the present 

surface. The west side of Zone A was u t i l i z e d for open burning of muni

cipal waste, which was intermittently compacted. The burned area extends 

approximately 75 feet from the western edge of the zone. A burial area 

reserved for large disposal items, such as cement walls from building 

demol ition and empty fuel oi 1 tanks, extends for 100 yards from the east 

side of Zone A. 

Zone B is the burial site for over 5,000 herbicide waste drums from 

Rhodia (Rhone-Poulenc) Chemical Company, Portland, Oregon. The majority of 

drums contained 2,4-D Bleed, 2,4-DCP Tar, and MCPA waste. The composition 

of these materials is itemized in Table 3.2. 
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TABLE 3.1 
UASTE QUANTITIES ANO BURIAL LOCATION (3) 

Dimensions Estimated 
Location Lining Waste Types Quantity Units 

Zone A 250' x 150' Acids 544 drums 
Aromatic Tars 160-248 drums 

bottom unlined Carcinogenics (unspecified) 9 drums 
top lined Caustics 8,774 drums 

Cadmi um 11 drums 
Metal Finishing 244-304 drums 
Oil Sludge 433 drums 
Paint 10,258-24,200 drums 
Pesticides 425 drums 
Pesticide Containers (empty) 791-863 drums 

Zone B 85' x 85' 2,4-0 Manufacturing 2,011-5,080 drums 

bottom unlined 
top lined 

Zone C 110' x 110' Acids 7,000 drums 
Acid Metal Cleaning 2,301,560 pounds 

bottom unlined Lime Phenol 684,967 gal Ions 
top lined Metal Cleaning 185,162 gallons 

Metal Finishing 17,000-35,724 gal Ions 
Metal Finishing 1,460,602-1,949,652 pounds 

Zone D 105' x 105' Aromatic Tar 499,270 pounds 
Cutting Oil 76,350-84,300 gallons 

bottom unlined Fertilizer Manufacturing 228,288 pounds 
top lined Oily Sludge 6,000-66,340 gallons 

Paint 72,475-497,418 pounds 
Paint 66,516-95,711 gallons 
Plywood Resin 1,393,380-2,215,440 pounds 
Solvents 12,648 gallons 

Zone E 180' x 180' Chlor-Alkali Sludge 10,500-11,582 Tons 

bottom and 
top lined 

Unknown Acid Sludges 1,000 gallons 
Acid Wash Solution 312,350 • pounds 
Benzoic Acid and Tar 176,000 pounds 
Chemistry Lab Reagents 1 drum 
Chrome Rinse Water 700,901 pounds 
OCP Tar 8,790 gallons 
Etching Solution 1,914 barrels 
Lime Sludge 80-160 drums 
MCPA Bleed 104,318-327,000 gal Ions 
MCPA Tar 2,965-3,037 drums 

939 drums 
2,813 barrels 
680 pails 

Metal Casing Wastes 3,300-5,760 drums 
Misc. Lab Chemical s 29 smal 1 

containers 
NH.+ and NaOH Chemical Solutions 17,238 gallons 
OiTy Sludge 116,680 pounds 
Miscellaneous 435 drums 
Pesticide Containers 1,045 each 
Resin Manufacturing 392,553 gallons 
Solid Caustic Soda 44,550 pounds 
Wood Treatment/Preservative 238 drums plus 
Sludges 294,662 gal Ions 

9 
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TABLE 3.2 
COMPOSITIONS OF SOLID WASTES FROM 
PRODUCTION OF RHODIA HERBICIDES (8) 

Waste Name Composition % 

2,4-D Bleed 2,4-D (as sodium salt), 40 
chlorophenols, 20 
tars 40 

2,4-DCP Tar 2,4,6-trichlorophenols 20-30 
di chlorophenols 25-35 
para-chlorophenol 0- 5 
tars 35-45 

MCP Tar MCPA acids (as sodium salts) 30 
chlorinated cresols and other organics 40 
caustic 15 
sodium chloride 5 

Drums were reportedly stacked at least three tiers high in this zone. 

However, newspaper photographs show drums stacked four high. Zone B was 

created by digging into the south side of a small plateau. The earthen 

surface above this zone is on the same level as the land to the north. 

Ground level south of the zone is at the same level as the base of the 

stacked drums. 

Records provide conflicting information regarding the area covered by 

adjoining Zones C and D. Certain records indicate three zones existed in 

this area. According to Mr. L. Dietrich, only two liquid waste ponds were 

used. Zone C was an unlined pond used for evaporation of water from lime 

sludge, ammonia water, metal cleaning acids, and chrome plating wastes. 

Zone D is listed as an unlined pond used to hold liquid paint, o i l , 

solvent, plywood resin, aromatic tar, pesticide, and fertilizer wastes. 

11 



Zone E was a lined chlor-alkali evaporative sludge pond that received 

approximately 12,000 tons of mercury-contaminated magnesia and barium 

sulfate liquors. The aqueous component of these wastes was removed by 

evaporation. No other kinds of wastes or waste materials were added to 

this pond. 

Unsubstantiated reports claim that unsealed and leaking drums were 

received for disposal by RRC from Rhodia. However, Mr. L. Dietrich has 

stated that Rhodia drums were a l l new and in excellent condition. 

On closure of the site in 1974, a l l zones were covered with three feet 

of so i l , four mil polyethylene sheeting, and capped with an additional two 

feet of soi l (9). 

12 



4.0 ENVIRONMENTAL CHARACTERISTICS 

4.1 Physical Setting 

RRC's hazardous waste disposal site is located in a sparsely populated 

rural area. Approximately 35 people live within a one-mile radius of the 

site. Pasco Sanitary Landfill covers 250 acres. The surface areas of the 

five burial zones shown in Figure 3.3 are listed below (10): 

Zone Area 

Zone A 36,510 sq. f t . (0.84 acres) 
Zone B 6,962 sq. f t . (0.16 acres) 
Zone C 11,758 sq. f t . (0.27 acres) 
Zone D 10,674 sq. f t . (0.25 acres) 
Zone E 32,050 sq. f t . (0.74 acres) 

The l andf i l l is surrounded by irrigated agricultural fields and range 

land. Eighteen wells pump water for irrigation within a one-mile radius. 

4.2 Meterology 

The Cascade Mountains west of the Kennewick-Pasco-Rich1 and (Tri-

Cities) area obstruct the easterly flow of ocean-moistened air. The Rocky 

Mountains and ranges in southern British Columbia effectively block severe 

winter storms which move southward across Canada. The result is that the 

Tr i -Ci t ies area has a very dry cl imate with mi 1 d winters and hot summers 

(11). 

The mean annual precipitation is 6.73 inches with an annual range of 

4.05 to 12.90 inches. Maximum precipitation in a 24-hour period was 1.91 

inches, recorded in 1957. 

The Tri-Cities area has a mean annual snowfall of 14.0 inches, which 

f a l l s mostly in January. Snowfall in measurable amounts can be expected 

from November to March. 

13 



Evaporation potential is approximately 60 inches per year with 80% of 

a l l evaporation occurring from May to October. Temperature extremes range 

from winter lows of -27 ° F to summer highs of 115 ° F. Normal westerly air 

patterns produce mean winter low temperatures of 22°F and mean summer high 

temperatures of 92° F. There are 56 days per year with a maximum tempera

ture greater than 90 ° F and 117 days per year with a minimum temperature 

less than 32 0 F. 

Subsurface soil temperatures have been measured at the landfill (7) 

and are shown in Figure 4.1. Mean winter relative humidity ranges from 58-

80% as compared to the summer mean relative humidity of 31-59%. 

Winds are predominately from the west-northwest in summer months with 

a mean windspeed range of 7.5-9.0 mph, and from the northwest in the winter 

months with a mean windspeed range of 6.0-7.0 mph. Gusts from the south

west and south-southwest of over 70 mph have been recorded, with l i t t l e 

variance between summer and winter maximum wind speeds. 

4.3 Regional Geology 

Well logs and past geological studies have provided information on the 

regional shallow geology (7, 12, 13, 14). Soils and sediments beneath the 

Tri-Cities area vary in composition and origin to include: Eolian (wind 

transported) s i l t s , and lacustrine deposits of s i l t s and clays. These 

deposits form multiple layers having variable degrees of compaction, cemen

tation, and constituent sizes. Depths to which these deposits extend is 

unknown. 

Underlying these sediments is the Yakima Basalt Formation. It 

consists of numerous lava flows ranging from a few feet to over 200 feet in 

14 
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Figure 4.1 One-year soil temperature test (1971-1972), Resource Recovery 
Corporation, Pasco, Washington, adapted from DOE files (7). 



thickness. It is not certain what formations under!y the Yakima Basalt in 

this area. Table 4.1 presents a generalized summary of the regional 

geologic units. 

TABLE 4.1 
DESCRIPTION OF GEOLOGIC UNITS 

Geologic Unit 
Sub-Unit 

Depth 
(feet) Description 

Permeability 
(cm/sec) 

Eolian Sand & Silt Surface Light brown. Very fine 
sands & si l t s . 

10"3-10"5 

Touchet Formation 0- 40 Light to medium brown. 
Very fine to medium 
grained sands. 
Occasionally slightly to 
very silty. 

10"3-10-5 

Pasco Gravels 40- 60 Dark grey. Locally fine 
to coarse grained sands 
with occasional gravel 

Greater 
than IO"3 

Ringold Formation 
Ringold Sands 

60-100 Dark grey. Medium to 
coarse grain with gravel 
Gravel increasing and 
getting coarser with 
depth. 

Greater 
than IO - 3 

Ringold Gravels 100-110 Tan gravel with sand. Greater 
than 10"3 

Ringold Clays 110-140 Blue Clay. Greater 
than IO"3 

Yakima Basalt 140+ Basalt 10"2-10"5 

Figure 4.2 shows the geologic cross-section locations and Figure 4.3 

the corresponding cross-sections from the RRC disposal area (7). 

The surficial soils (approximately 0-5 feet in depth) of the PSL f a l l 

into three major categories: Sagehill very fine sandy loam, Kennewick s i l t 

loam, and Quincy loamy fine sand. 
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Figure 4.2 Locations of geologic cross-sections A-A' and B-B1, Resource 
Recovery Corporation vicinity, Pasco, Washington, from DOE 
files on Pasco Sanitary Landfill (7). 
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Recovery study area (adapted from DOE files on Pasco Sanitary 
Landfill). (7) 



Sagehil 1 and Kennewick soils are known to have slow to moderate perme

a b i l i t i e s and high water capacity. The potential for water and wind 

erosion of this soil is moderate. 

Quincy soil has a high water permeability and low water capacity. 

This soil type has only a slight risk of water erosion, but potential for 

wind erosion is severe. 

No data on the organic carbon concentration of these surface and 

subsurface soils at the site is available; in general these types of soils 

have low organic carbon content. 

4.4 Hydrogeology 

Ground water flow was estimated in a 1981 study by JUB Engineers, 

Inc., 2810 W. Clearwater Ave., Kennewick, WA (15), uti1izing nine i r r i g a 

tion wells ranging from 1,000 to 5,600 feet from the center of the landfill 

(Figure 4.4). Wells were sampled April 24 and 25, 1981. Ground water 

flows were to the southwest with a gradient, of 3.7 feet per 1,000 feet. 

Subsequent testing of wells installed by JUB Engineers, Inc. specifi

c a l l y for monitoring the 'PSL site confirm that this flow pattern was 

unchanged through a period of quarterly and then annual sampling episodes 

as illustrated in Figure 4.5. Well casings were constructed of two-inch 

PVC pipe with screw joints below the water table and glued joints above. 

Bentonite seals were placed just above the water table, at twenty feet 

bel ow grade, and at the surface. Two screens were set in each wel 1. JUB 

well construction details are presented in a JUB summary report (14). 

Depth to ground water below land surface of the wells constructed by 

JUB is shown in Tabl e 4.2. 
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Figure 4.4 Contour map showing elevation of ground water, in feet AMSL, 
at Resource Recovery study area, on April.24-25, 1981, adapted 
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TABLE 4.2 
GROUND WATER LEVELS 

DECEMBER 1982 

Depth Below Surface Ground Water 
Well Surface Elevation Elevation 
Number (feet) (AMSL)* (AMSL) 

JUB 1 64.5 413.9 349.43 
JUB 2 56.5 406.2 349.70 
JUB 3 68.7 419.1 350.4 
JUB 4 38.5 392.75 354.30 
JUB Control 49 410.1 360.95 

*AMSL - Above Mean Sea Level 

A ground water mound may ex is t 1,500 feet to the southeast of the s i te 

to form the Tomlinson Dairy Pond. Ex is t ing we l l s do not provide su f f i c i en t 

information to estimate the ef fec t of th is ground water mound on the d i rec 

t ion of f low south of the s i t e . 

There are f i f t een water and power resource serv ice monitoring we l l s 

withing a four mi le radius of the s i t e , however, none are downgradient of 

the s i t e . 

Current ly , eighteen operational i r r i ga t i on c i r c l e s ex is t within a one 

mi le radius of the PSL which r e l y on ground water for water supply. I r r i 

ga t ion has had and w i l l cont inue to have a s i g n i f i c a n t impact on the 

hydrogeology in th is area. Between 1950 and 1974-5 the water tab le in th is 

area rose approx ima te l y ten fee t but has dropped about f i v e fee t s ince 

1975. Projected i r r i g a t i o n demands have been incorporated into models, the 

r e s u l t s of which p r e d i c t a con t i nu ing drop in ground water e l e v a t i o n 

through the year 2000 (15). 
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4.5 Surface Water 

There i s no sur face water on or adjacent to the Pasco San i t a r y 

L a n d f i l l (PSL). The topography of the s i te could lead to some l oca l i zed 

drainage patterns, but the high permeabi l i ty and c l ima t i c conditions of the 

area sustain v e r t i c a l drainage patterns. 

A dairy pond, approximately 2,000 feet south-southwest of the disposal 

a r e a , and the Snake and Columbia R i v e r s , each approx imate ly 15,000 fee t 

southeast and southwest, r e s p e c t i v e l y , of the d i sposa l zones are the 

surface water bodies c loses t to the s i t e . 

4.6 Demography 

RRC i s s i t u a t e d in a s p a r s e l y populated sec t i on of Frank 1 in County. 

According to 1980 U.S. Census data, approximatey 1,900 people reside within 

one mile of the s i t e , 6,300 people wi thin two miles and 16,000 within four 

mi les . 

Approximately twelve domestic and commercial w e l l s , and eighteen i r r i 

gation we l l s ex is t within a one mi le radius of the s i t e . The to ta l popula

t i o n served by the domestic w e l l s i s est imated to be 100 people . The 

c l o s e s t major popu la t i on center i s the C i t y of Pasco, approx imate ly 1.5 

mi les southwest of the s i t e . The primary water supply for Pasco residents 

i s the Columbia River . The s ing le most important natural resource in the 

s i t e v i c i n i t y is ag r i cu l t u ra l land. 

4.7 Aer ia l Photography 

Aer ia l photographs of the RRC s i te were examined to iden t i f y h i s to r i c 

areas of a c t i v i t y . Three black and white photographs were obtained from 

the EPA. 
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Date Approximate Scale 

August 3, 1970 
May 11, 1973 
April 12, 1978 

1" = 250 
1" = 335 
1" = 185 

Photographic evidence indicates no activity in burial zone areas prior 

to 1970. Activity is indicated in a l l zones in the 1973 photo except for 

identification of only one liquid waste pond at Zone CD. The 1978 photo 

shows no active RRC burial zones, but indicates ground scarring and f i l l 

over each. Photographs are presented in Appendix A. 
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5.0 FIELD INVESTIGATION 

5.1 Introduction 

Tasks 1 and 2 were completed wi th the p repara t ion of the Proposed 

Sampl ing P lan fo r the RRC FI in June 1985 (16). Task 3 cons i s ted of on-

s i t e f i e l d work required to define the nature and extent of environmental 

contaminat ion ad jacent to known hazardous waste b u r i a l zones. Task 4 

cons i s t ed of c o l l e c t i o n and rev iew of data gathered dur ing Task 3 and 

i n t e r p r e t a t i o n of these r e s u l t s , i n t e g r a t i o n wi th h i s t o r i c a l data and 

discussion of the environmental fate of contaminants encountered. Task 5 

is complete with pub l ica t ion of th is report. 

5.2 Detai led Si te Invest igat ion 

F i e l d work began on J u l y 10, 1985 and proceeded through August 8, 1985 

and was designed to e s t a b l i s h a data base of s u f f i c i e n t quan t i t y and 

qua l i t y to permit de ta i led evaluat ion of contaminant dispersal or leaching 

from bur ia l zones. A ser ies of subtasks were completed during E&E's a c t i 

v i t i e s at the s i t e . 

5.2.1 Surveying/Ground Water Elevation Ver i f i ca t ion 

Exis t ing monitoring w e l l s were resurveyed using a Pentax theodol i te 

and surveyor's chain to v e r i f y locat ions and e levat ions. Bur ia l zones were 

a lso resurveyed, repeating a 1980 survey by A.D. Stanley and Associates of 

Pasco, Washington (commissioned by Resource Recovery Corporation) to deta i l 

b u r i a l zone l o c a t i o n s . Ground water l e v e l s in the f i v e e x i s t i n g moni

tor ing we l l s and water supply wel l (WSW) were measured and plot ted (Figure 

5.1). Th is data was used to v e r i f y the ground water contours from other 

i n v e s t i g a t o r s . New E&E moni to r ing wel 1 l o c a t i o n s , on the downgradient 

perimenters of each bur ia l zone, were based on resu l ts of the E&E survey. 

An upgradient background wel l locat ion was a lso establ ished. 
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5.2.2 Well D r i l l i n g and Ins ta l l a t i on 

The o b j e c t i v e s of t h i s sub- task were to : 1) p rov ide a d e t a i l e d 

chemical descr ip t ion of the subsurface geological and ground water environ

ment downgradient of each b u r i a l zone; and 2) eva lua te the magnitude of 

chemical contamination from each bur ia l zone. Nine monitoring we l l s were 

i n s t a i l ed to ach ieve these o b j e c t i v e s (F igure 5.2). Mon i to r ing wel Is 2 

through 9 were pos i t i oned w i t h i n 25 fee t of surveyed b u r i a l zone p e r i 

meters. Monitoring wel l 1 (background) was located 420 feet southeast of 

the JUB control we l l and 1,250 northeast of the c losest RRC bur ia l zone. 

5.2.2.1 Soi l Boring and Soi l Sample Co l lec t ion 

Each bor ing was advanced to at l e a s t 22 fee t below the ground water 

t a b l e us ing a s i x - i n c h i n s i d e diameter ho l l ow stem auger f i t t e d wi th a 

center p lug. The on-s i te geologis t used d r i l l cutt ings to c l a s s i f l y the 

l i t h o l o g i c c h a r a c t e r i s t i c s of the subsur face s o i l accord ing to the U.S. 

S o i l s C l a s s i f i c a t i o n System. D r i l l i n g and sample logs are presented in 

Appendix B. D r i l 1 c u t t i n g s were co l l e c t e d in c l ean 55-gal Ion drums and 

stored on-s i te for l a t e r d isposa l . 

As each boring was advanced, a clean s ta in less steel spatula was used 

to co l l e c t approx imate ly four ounces of s o i l from the auger f l i g h t s per 

l i nea r foot of d r i l l i n g . A continuous sample was co l l ec ted from each ten 

foot sect ion of d r i l l i n g . Each ten-foot continuous sample was homogenized 

and stored on ice in coolers un t i l a l l samples designated for a composite 

were c o l l e c t e d . Sample compositing was designed to provide s o i l data at 

depths corresponding to bur ia l depths and at depths from below the maximum 

bur ia l depth to the maximum depth of the vadose (unsaturated) zone. 
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S o i l composi t ing i s d e t a i l e d in Table 5.1. Surface s o i l s were not 

c o l l e c t e d in order to avo id i n t e r f e r e n c e from wind d ispersed s a n i t a r y 

landfil 1 materials and crop spraying materials, and because waste burial 

practices were expected to prevent upward migration of contaminants. 

TABLE 5.1 
SUBSURFACE SOIL SAMPLE SUMMARY 

Location Well No. Matrix Type Depth Below Grade 

Background EE-1 Soil Composite 10-30' 
EE-1 Soil Composite 30-58' 

Zone A EE-2 Soil Composite 10-30' 
EE-2 Soil Composite 30-68' 

EE-3 Soil Composite 10-30' 
EE-3 Soil Composite 30-65' 

Zone B EE-4 Soil Continuous 10-20' 
EE-4 Soil Composite 20-43' 

EE-5 Soil Continuous 10-20' 
EE-5 Soil Composite 20-52' 

Zone CD EE-6 Soil Composite 10-30' 
EE-6 Soil Composite 30-70' 

EE-7 Soil Composite 10-30' 
EE-7 Soil Composite 30-73' 

Zone E EE-8 Soil Composite 10-30' 
EE-8 Soil Composite 30-77' 

EE-9 Soil Composite 10-30' 
EE-9 Soil Composite 30-73' 

Composite samples were generated by adding equal volumes of so i l from 

cont inuous samples to a s t a i n l e s s s t e e l con ta ine r and thorough ly homo

genizing the mixture. 

Augers and assoc ia ted d r i l l i n g and sampl ing t o o l s were r o u t i n e l y 

decontaminated between borings to minimize c ross -con tamina t i on . Routine 

decontamination inc luded: 
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o high pressure hot soap and water wash 
o high pressure hot water r inse 
o nanograde acetone r inse 
o nanograde methanol r inse 

o f i na l r inse with deionized, carbon-free water 

Samples and composites were submitted to assigned Contract Laboratory 

Program (CLP) labs fo r Inorganic and Organic a n a l y s e s , and to the EPA 

Region X Laboratory for herbicide ana lys is . Deta i ls of so i l sample docu

mentation, packaging and shipping are summarized in Appendix C. Ana ly t i ca l 

requirements are summarized in Appendix D. 

Qua l i t y Assurance reviews are presented in Appendix E. The QA reviews 

were performed by E&E senior chemists for those samples analyzed through 

the CLP and by EPA personnel for those samples analyzed at the EPA Region X 

Labora tory . The data were, in g e n e r a l , judged to be a c c e p t a b l e , except 

where f lagged with q u a l i f i e r s which modified the usefulness of ind iv idua l 

values. 

5.2.2.2 Well Ins ta l l a t i on and Ground Water Sampling 

A l l nine E&Emon i to r ing wel Is were cons t ruc ted of two- i nch i nside 

diameter (I.D.) s ta in less steel casing with a twenty foot length of wire-

wound s t a i n l e s s s t e e l w e l l screen hav ing a s l o t s i z e of 0.010 inches. 

W e l l s were set i n s i d e the h o l l o w stem auger and the annu la r space was 

f i l l e d as the augers were withdrawn. The lower annular space of each wel l 

was b a c k f i l l e d with coarse sand to at leas t two feet above the screen. A 

f ine-grained sand cap of one to three feet was placed over the coarse sand 

pack. The annular space from the sand cap to approximately ten feet below 

ground sur face was pressure grouted from the bottom up with a benton i te 
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s lu r r y . The remaining ten feet were sealed with cement grout. A s ix - inch 

outside diameter (O.D.) protect ive steel casing with locking cover set at 

leas t three feet into the cement and extending two feet above ground l eve l 

was placed over each wel l for protect ion (Figure 5.3). 

Wel l development was accompl ished by purging and backflushing each 

wel l four times using approximately 15 ga l lons of wel l water each time. At 

the end of t h i s p rocess , the water was c l e a r and f ree of sand. Wel l 

completion diagrams and construct ion de ta i l s are presented in Appendix B. 

Af ter development, each wel l was al lowed to equ i l ib ra te at least 24 

hours pr ior to c o l l e c t i o n of a ground water sample. The s ta t i c water l e ve l 

i n each w e l l was measured and four t imes the standing water volume was 

purged from each w e l l . A f ter appropriate purging, sample c o l l e c t i o n was 

accomplished with a clean s ta in less steel top loading ba i l e r . pH, conduc

t i v i t y , and water temperature were measured at th is time. 

Ex is t ing JUB monitoring we l l s at the PSL were a lso purged and sampled 

in the same manner as the E&E w e l l s . Development, purge, and decontamina

t ion waters were co l l ec ted in c lean 55-gal lon drums and stored on-si te for 

l a t e r d isposa l . Ground water sampling is summarized in Table 5.2. Figure 

5.4 i l l u s t r a t e s mon i to r ing wel 1 screen and ground water depth measured 

below ground surface at the time of sample c o l l e c t i o n . Ground water e l e v a 

t i o n s were measured December 20-21 , 1985; ground water contours based on 

th is sampling episode are shown in Figure 5.5. 
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TABLE 5.2 
GROUND WATER SAMPLE SUMMARY 

Location Well No. Matrix Type 

Background EE-1 Water Grab 

Zone A EE-2 Water Grab 
EE-3 Water Grab 

Zone B EE-4 Water Grab 
EE-5 Water Grab 

Zone CD EE-6 Water Grab 
EE-7 Water Grab 

Zone E EE-8 Water Grab 
EE-9 Water Grab 

PSL JUB-1 Water Grab 
JUB-2 Water Grab 
JUB-3 Water Grab 
JUB-4 Water Grab 
JUB Control Water Grab 
WSW Water Grab 

Aqueous samples were submitted to assigned CLP laboratories for 

Inorganic and Organic analyses, and to the EPA Region X Laboratory for 

herbicide analyses. Details of aqueous sample documentation, packaging and 

shipping are summarized in Appendix C. Analytical requirements are summa

rized in Appendix D. 

Quality Assurance reviews are presented in Appendix E. The QA reviews 

were performed by E&E senior chemists for those samples analyzed through 

the CLP and by EPA personnel for those samples analyzed at the EPA Region X 

Laboratory. The data were, in general, judged to be acceptable, except 

where flagged with qualifiers which modified the usefulness of individual 

values. 
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6.0 RESULTS ANO DISCUSSION 

6.1 Introduction 

Presentation and in terpretat ion of the geological and chemical data 

generated dur ing Task 3 was the goal of Task 4. The reduced data i s 

presented and discussed in the fo l low ing sections. 

6.2 Subsurface So i l L i thology 

The upper one to two feet of s o i l s at the s i te are loamy to very f i ne 

grained sandy s o i l s . Wind erosion and excavation has removed a l l or part 

of th is layer exposing the p l a s t i c l i n e r in places. From zero to ten feet 

below ground sur face are s i l t y sands. This i s f o l l o w e d by a f i n e - to 

coarse-grained sand unit at 25 to 55 feet below ground surface. The sand 

is composed of c l e a r to frosted quartz grains and brown, poss ib ly b a s a l t i c , 

grains. In places the sand is cemented into thin layers. Occurring below 

the sand uni t to the bottom of each borehole are clean gravels to g r a v e l l y 

sands with interbedded, unconsolidated sands. 

The three major 1 i tho1og ica1 un i t s descr ibed above are found at 

varying depths in each borehole, ind icat ing l a te ra l cont inui ty of the units 

across the s i t e . Ground water was encountered between 43 and 77 feet below 

ground sur face (F igure 6.1). Subsurface l i t h o l o g i e s are summarized in 

F igure 6.2. 

6.3 Ana ly t i ca l Results For S o i l s 

6.3.1 Subsurface So i l Gases 

An HNU Model PI-101 was used fo r ambient a i r moni tor ing of organic 

vapors during d r i l l i n g . Levels above background were encountered only at 

mon i to r ing w e l l s EE-2 and EE-3. Bor ing at EE-3 penetrated a s t r a t a of 

municipal trash which included: wood, aluminum cans, and p l a s t i c material 

between three and seventeen feet below ground surface. Readings of 500 ppm 
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at the borehole exit were probably due to methane-like gases normally 

associated with decomposition of organic materials in l a n d f i l l s . The 

maximum reading at EE-2 was 7 ppm and probably resulted from migration of 

soil gases from the old municipal waste burial zone which surrounds 

Resource Recovery burial Zone A. 

6.3.2 Subsurface Soil Volatile Organic Compounds 

The combination of d r i l l i n g techniques, ambient weather conditions, 

sample collection methodology, and subsurface lithology presented an 

unacceptably high probability of sample alteration, primarily through vola

t i l i z a t i o n and loss of contaminants in the s o i l , prior to anal ys is by a 

laboratory. Therefore, no soil samples were submitted for volatile organic 

analysis. 

6.3.3 Subsurface Soil Base/Neutral/Acid (BNA) Organic Compounds 

Low levels of Benzo (a) pyrene were found in the shallow and deep soil 

samples at EE-7 and in the deep soil sample from EE-3. Phenol was found in 

the EE-3 deep soil sample. Several compounds were indentified in the 

shal low soil sample from EE3. No BNAs were detected in any of the other 

soil samples. 

Table 6.1 is a summary of a l l BNA data where compounds were detected 

and identified. Data from a l l BNA soil analyses are presented in Appendix 

F. 

Many of the compounds 1isted in Table 6.1 are pol ycyclic aromatic 

hydrocarbons (PAHs), the major components of creosote (17). Creosote is 

one of the materials reported to have been disposed of in the vicinity of 

Zone A prior to use of the area by Resource Recovery Corporation. 

Table 6.2 presents pure creosote component concentrations normalized to 
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TABLE 6.1 
POSITIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS 

IN SUBSURFACE SOILS 
(ug/kg) 

Sample EE-3 EE-3 EE-7 EE-7 
COMPOUNDS Number (10-30') (30'-GW) (10-30') (30'-GW) 

PHENOL 
NAPHTHALENE 1700J 
2-METHYLNAPHTHALENE 1200J 
ACENAPHTHENE 370J 
DIBENZOFURAN 190J 
FLUORENE 270J 
PHENANTHRENE 1300J 
ANTHRACENE 200J 
DI-N-BUTYL PHTHALATE 2000J 
FLUORANTHENE 960J 
PYRENE 1400J 
BUTYL BENZYL PHTHALATE 430J 
BENZO (A) ANTHRACENE 320J 
CHRYSENE 220J 
DI-N-OCTYL PHTHALATE 1900J 
BENZO (A) PYRENE 

1900J 

150J 170J 160J 

J = ESTIMATED CONCENTRATION (ANALYTICAL QUALITY CONTROL CRITERIA NOT COMPLETELY 
ACCEPTABLE) 

GW = Ground Water 
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TABLE 6.2 
COMPARISON OF CREOSOTE COMPOSITION RATIOS 

TO SHALLOW SOIL DATA FROM EE-3 

COMPOUND IN CREOSOTE 10-30FT. 

PHENOL 
NAPHTHALENE .14 .81 
2-METHYLNAPHTHALENE .06 .57 
ACENAPHTHENE .43 .29 
DIBENZOFURAN .24 .15 
FLUORENE .48 .21 
PHENANTHRENE 1.0 1.0 
ANTHRACENE .10 .15 
FLUORANTHENE .48 .74 
PYRENE .41 1.1 
BENZO (a) ANTHRACENE TRACE .25 
CHRYSENE .14 .17 
BENZO (a) PYRENE TRACE NOT DETECTED 
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phenanthrene concen t ra t i on and compares them to r a t i o s found in s h a l l o w 

s o i l sample EE-3. Weathering of each component of c reosote proceeds at 

d i f f e r e n t env i ronmenta l r a t e s . Data from other l a n d f i l l s a lso exhibi ts 

s i m i l a r v a r i a t i o n s from unweathered r a t i o s (18). Increased l e v e l s of 

naphthalenes may be due to coal ta r , which is often mixed with creosote in 

wood preservat ives . 

Phenol (carbo l ic ac id) , a common creosote add i t i ve , was iden t i f i ed in 

EE-3 s o i l . Phenol is extremely so lub le in water as compared to the compo

nents of creosote and coal tar and has a much lower log Poet (octanol/water 

p a r t i t i o n c o e f f i c i e n t ) va l ue i n d i c a t i n g a lower a f f i n i t y towards s o i l 

adsorp t ion (19). M i g r a t i o n downward as sur face r a i n water p e r c o l a t e s 

through the s o i l is expected. 

Three phthalates were a lso i den t i f i ed . Phthalates are used and formu

l a t e d in p l a s t i z i n g agen ts , p l a s t i c manufac tur ing , , r e c y c l i n g , and 

p rocess i ng . They are ub iqu i tous in the environment and n e a r l y always 

encountered in l a n d f i l l s (20). Phthalates are h ighly l i p o p h i l i c and exhib i t 

low aqueous s o l u b i l i t y ; they are s i m i l a r to creosote in th is respect. 

Benzo (a) pyrene, a high m o l e c u l a r weight PAH, i s a combustion by

product of open a i r re fuse burning (21). Because i t was detected at low 

l e v e l s in o n l y three samples, i t i s not expected to present a hazard 

despite i t s published tox i c i t y . 

Phenol, PAHs, and phthalates exh ib i t t o x i c i t y through ingestion and in 

aquatic organism tes t ing. However, i t i s inappropriate to extrapolate th is 

t o x i c i t y data to subsurface s o i l values. 

6.3.4 Subsurface Soi l Pest ic ide and PCBs 

Only two contaminants were p o s i t i v e l y i den t i f i ed , both in shal low so i l 

at EE-3: 
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PCB CONCENTRATION 

Aroclor 1242 
Aroclor 1254 

3100 ug/kg 
1400 ug/kg 

Both values are est imates, as laboratory qua l i t y control did not meet EPA 

c r i t e r i a . I t i s probab le that because both A r o c l o r s are mixtures of 

ch lor inated biphenyls, concentrations reported are overestimates of "true" 

l e v e l s . PCBs are extremely l i p o p h i l i c and v i r t u a l l y inso lub le in water. 

They were used p r i m a r i l y in e l e c t r i c a l t ransformers and c a p a c i t o r s , but 

many waste oi 1 s are contaminated wi th PCBs (22). P e s t i c i d e and PCB data 

are presented in de ta i l in Appendix F. 

PCBs are r e a d i l y absorbed from aqueous s o l u t i o n onto any s o l i d 

p a r t i c l e s and do not e a s i l y leach from s o i l (23, 24). The ra te of PCB 

movement in saturated s o i l has been found to be between one-tenth and one 

one-hundredth the ra te of ground water movement (25). Rates of PCB 

mobi 1 i t y in soi 1 v a r y , however, wi th the most h e a v i l y c h l o r i n a t e d PCBs 

being the least mobile. Therefore, migration is not expected to be s i g n i 

f i c a n t (26). 

The t o x i c i t y of PCBs has been documented (20) but e x t r a p o l a t i o n of 

t h i s hazard to s o i l data i s not p o s s i b l e . The l e v e l s are fa r l e s s than 

50,000 ug /kg , which marks the lowest l e v e l at which an o i l i s cons idered 

contaminated. 

6.3.5 Subsurface So i l Herbicides 

No measurable amounts of 2 ,4-D; 2,4,5 T; 2,4,5-TP ( S i i v e x ) ; or MCPA 

were detected in any of the subsurface s o i l samples. Neither were any of 

the repor ted components of 2,4-D B l e e d ; 2,4-DCP Tar ; or MCPA Tar s o l i d 

wastes from herbicide production i d e n t i f i e d . Herb ic ide a n a l y s i s data i s 

presented in Appendix F. 
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6.3.6 Subsurface Soil Tentatively Identified Compounds 

A limited number of compounds , Table 6.3, were detected which are not 

on the Hazardous Substance List (HSL). Positive identification of a l l of 

these compounds was not possible and quanities are estimates only. 

Analytes appear to be chiefly hydrocarbons of unknown origin. Nineteen 

compounds were detected in the shallow soil sample from EE-3. This sample 

was collected in the former open-burning and municipal waste disposal area. 

Again, the presence of this class of compounds is consistent with 

historical waste disposal practices. A complete summary of this data is 

presented in Appendix F. 

6.3.7 Subsurface Soil Inorganic Results 

Results have been statistically summarized in Table 6.4. Appendix F 

contains a complete l i s t of inorganic soil analyses. 

Minimum and maximum concentrations of each element are presented with 

corresponding sample location number to display the range of values 

measured for each analyte. The median is the middle value of a set of data 

points. A l l shal 1 ow subsurface soil data has been combined and statisti

c a l l y reduced to yield: average concentration, standard deviation, and 

skew. Similar data is presented for the deep soil samples. The Student's 

t-test was employed to determine i f significant differences exist between 

composition of shallow versus deep soil samples. Critical (calculated) t 

values greater than tabled, indicate a significant difference exists 

between the two soil populations at the 90% confidence interval. 

Aluminium, calcium, chromium, magnesium, manganese, and potassium 

concentrations in shallow soils are statistically greater than in deep soil 

samples. The highest soil concentrations of mercury, barium, and sodium 

were detected in EE-9 soils. These elements have been identified as compo-
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TABLE 6.3 
SUMMARY OF TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS 

SUBSURFACE SOILS 
(ug/kg) 

SAMPLE LOCATIONS AND DEPTH 

EE-3 EE-3 EE-5 EE-5 
COMPOUND 10-30' 20'-GW 10-30' 20'-GW 

UNKNOWN 
DIMETHYL BENZENE ISOMER 
DIMETHYL BENZENE ISOMER 
UNKNOWN 
1- ETHYL-2-METHYL BENZENE 
TRIMETHYL BENZENE 
DECANE 
P-PHOSPHORIC ACID, 
TRIBUTYL ESTER 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
2- BUTOXY ETHANOL 
UNKNOWN 
UNKNOWN 
UNKNOWN 

4200J 
1700J 
1200J 
4600J 
860J 
1300J 
1800U 
1700J 

5900J 
2000J 
4200J 
7700J 
2900J 
5000J 
1800J 
9400J 
2300J 
2400J 
300J 

520J 
260J 

200J 
220J 

J: ESTIMATED CONCENTRATION ONLY 
GW: GROUND WATER 
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TABLE 6.4 
RESOURCE RECOVERY CORP.. PASCO, WA. 

STATISTICAL SUMMARY OF INORGANIC RESULTS FOR SOIL 
(mg/kg) 

ALL SOIL DATA SHALLOW SUBSURFACE SOIL DEEP SUBSURFACE SOIL 
SAHPLES SAMPLES 

PARAMETER MINIMUM SAMPLE MAXIMUM SAMPLE MEDIAN AVERAGE STANDARD SKEW AVERAGE STANDARD SKEW CRITICAL TABLED SIGNIFICANT 
CONC. LOCATION CONC. LOCATION DEVIATION DEVIATION T T DIFFERENCE 

ALUMINIUM 4671.00 EE5 20' -GW . 8934.00 EE5 10-20' 7066.50 7868.44 831.73 0.13675 5762.11 960.12 0.37751 4.97 1.75 YES 
ANTIMONY 4.00 EE6 10-30' 10.00 EE1 30'-GW 6.50 6.56 1.24 -0.76624 6.78 1.39 1.58768 -0.36 1.75 NO 
ARSENIC 3.20 EE1 30' -GW 7.10 EE5 10-20' 3.30 3.69 1.94 -0.04869 3.26 0.05 -0.22361 0.67 1.75 NO 
BARIUM 79.00 EE5 20' -GW 652.00 EE9 10-30' 105.00 169.33 181.15 2.46688 96.33 12.10 -0.14216 1.21 1.75 NO 
BERYLLIUM 0.30 EE3 10-30' 0.60 EE6 30'-GW 0.50 0.50 0.09 -1.22474 0.41 0.11 0.45560 # 1.75 1 
CADMIUM 1.00 EE1 10-30' 1.40 EE3 10-30' 1.00 1.18 0.34 1.82571 1.04 0.10 2.06732 1.13 1.75 NO 
CALCIUM 7616.00 EE5 20" -GW 15703.00 EE5 10-20' 11169.00 11946.00 1888.94 0.44513 10223.78 1889.17 0.68412 1.93 1.75 YES 
CHROMIUM 4.00 EE4 20" -GW 28.00 EE3 10-30' 10.50 13.44 5.53 2.35936 7.67 1.94 -0.48686 2.96 1.75 YES 
COBALT 11.00 EE2 10-30' 15.00 EE6 30'-GW 13.00 12.44 1.01 -0.22307 12.44 1.33 0.46128 * 1.75 NO 
COPPER 10.00 EE5 20' -GW 19.00 EES 10-30' 12.00 13.00 2.96 1.22938 11.67 1.22 0.67358 1.25 1.75 NO 
IRON 20000.00 EE2 10-30' 27462.00 EE4 10-20' 22890.00 23348.44 2483.46 0.25723 22570.56 1684.74 1.18219 0.78 1.75 NO 
LEAD 2.90 EE5 20' -GW 100.00 EE3 10-30' 5.45 16.82 31.23 2.46327 4.16 0.96 0.82732 1.22 1.75 NO 
MAGNESIUM 4523.00 EE5 20' -GW 8363.00 EE5 10-20' 6187.50 6796.56 755.59 0.79536 5310.00 712.32 -0.06348 4.29 1.75 YES 
MANGANESE 313.00 EE5 20' -GW 486.00 EE5 10-20' 416.50 435.56 36.22 0.20935 390.11 46.19 -0.09057 2.32 1.75 YES 
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TABLE 6.4 (CONT.) 

STATISTICAL SUMMARY OF INORGANIC RESULTS FOR SOIL 
(mg/kg) 

ALL SOIL DATA SHALLOW SUBSURFACE SOIL 
SAHPLES 

DEEP SUBSURFACE SOIL 
SAMPLES 

PARAMETER MINIMUM 
CONC. 

SAMPLE 
LOCATION 

MAXIMUM 
CONC. 

SAMPLE 
LOCATION 

MEDIAN AVERAGE STANDARD 
DEVIATION 

SKEW AVERAGE STANDARD SKEW CRITICAL TABLED SIGNIFICANT 
DEVIATION T T DIFFERENCE 

MERCURY 0.10 EE1 10-30' 0.60 EE9 10-30' 0.10 0.18 
NICKEL 8.00 EE1 10-30' 14.00 EE5 10-20' 9.00 9.78 
POTASSIUM 1508.00 EE2 30'-GW 2942.00 EE4 10-20' 2519.00 2692.22 
SELENIUM 1.80 EE1 10-30' 9.50 EE7 10-30' 1.90 3.00 
SILVER 1.70 EE4 20'-GW 3.50 EES 10-30' 2.60 2.62 
SODIUM 522.00 EE2 10-30' 1406.00 EE9 10-30' 605.00 736.33 
THALLIUM 2.00 EE1 10-30' 5.00 EE6 10-30' 2.00 2.44 
TIN 9.00 EE1 10-30' 11.00 EE4 10-20' 10.00 10.00 
VANADIUM 35.70 EE7 30'-GW 61.30 EE4 10-20' 44.45 45.92 
ZINC 40.00 EE5 20'-GW 218.00 EE7 10-30' 53.60 76.00 

0.16 2.17238 0.11 0.03 2.47487 1.19 1.75 NO 
1.79 1.60545 8.67 0.50 -0.70711 1 1.75 1 

166.35 0.37228 2105.00 365.50 -0.28827 4.39 1.75 YES 
2.53 2.17271 2.66 2.38 2.47289 0.30 1.75 NO 
0.56 0.04378 2.44 0.60 0.37146 0.65 1.75 NO 

270.82 1.85132 587.78 41.30 0.34826 1.63 1.75 NO 
1.01 2.06732 2.00 * * 1.32 1.75 NO 
0.50 * 9.78 0.44 -1.33631 1.00 1.75 NO 
6.77 1.31200 44.33 5.76 0.85666 0.54 1.75 NO 
53.98 2.35143 47.67 6.36 0.66529 1.56 1.75 NO 

NOTE: STATISTICAL ANALYSES INCLUDE VALUES FLAGGED U AND J 
STUOENTS T-TEST ASSUMES DATA ARE NORMALLY DISTRIBUTED 
* DENOTES PARAMETER WAS NOT ANALYZED FOR OR CONTROL SAMPLES WERE NOT IDENTIFIED 
R DENOTES PARAMETER WAS REJECTED 
I THE STUDENT'S T-TEST STATISTIC IS NOT APPLICABLE BECAUSE ALL BERYLLIUM AND NICKEL DATA ARE LESS THAN A FACTOR OF 2 ABOVE THE DETECTION LIMIT. 



nents of chlor-alkali wastes in the adjacent burial Zone E. Cadmium, 

copper, chromium and lead values were highest in soils at EE-3, the former 

municipal waste disposal area. Zinc and several other metals were measured 

above the statistical average soil levels at EE-7, adjacent to the former 

open pit which received 1 iquid metal cleaning and finishing wastes. No 

data point was significantly different from average at the 99% confidence 

interval. 

6.4 Analytical Results For Ground Water 

6.4.1 Field Measurements of pH, Conductivity, and Temperature 

Three parameters (pH, conductivity, and temperature) were measured in 

water with portable instruments in the field, Table 6.5. 

Specific conductivity is an indirect measure of total dissolved solids 

in water, however, no direct relation exists because conductivity is a 

function of ele c t r o l y t i c species present. pH is used to measure the 

acidity or basicity of dilute aqueous solutions. Neither conductivity nor 

pH exceed Federal Drinking Water Standards. 

6.4.2 Volatile Organic Compounds Detected in Ground Water 

Table 6.6 li s t s volatile organic compounds detected in wells at the 

site. Federal Drinking Water Guideline Recommended Highest Safe Levels 

(27) for each compound are also included in Table 6.6. Neither methylene 

chloride nor acetone are included in the table because levels measured are 

indicative of laboratory generated contamination. 

Volatile organics (VOAs) were detected in groundwater from only three 

monitoring wells: EE-2, EE-3, and JUB-2. Monitoring well EE-3 is located 

beneath an area formerly used for open burning and municipal waste 
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TABLE 6.5 
FIELD MEASUREMENTS TAKEN AUGUST 8, 1985 

MONITORING CONDUCTIVELY TEMPERATURE 
WELL UMHOS °C pH 

EE1 490 18 7.7 
EE2 710 17 7.2 
EE3 570 18 6.8 
EE4 600 18 * 

EE5 700 18 * 

EE6 475 18 * 

EE7 491 18 * 

EE8 490 17 * 

EE9 550 18 * 

* : NO DATA 
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TABLE 6.6 
POSITIVELY IDENTIFIED VOLATILE ORGANIC COMPOUNDS IN GROUND WATER 

(ug/l) 

FEDERAL 
DRINKING WATER 

GUIDELINES HIGHEST 
COMPOUND SAFE LEVEL EE-2 

SAMPLE LOCATION 

EE-3 JUB-2 

1,1-DICHLOROETHYLENE 400 5.0 50. OU 13.0 

1,1-DICHLOROETHANE - 15.0 64.0 35.0 

TRANS-1, 
2-DICHLOROETHYLENE 270 9.0 50. OU 15.0 

CHLOROFORM 100 3.0 50. OU 17.0 

1,1,1-TRICHLOROETHANE 1000 70.0 420.0 y 168.0 

TRICHLOROETHYLENE 4.5 65.0 v 480.0 l / 164.0 v 

TETRACHLOROETHYLENE 3.5 32.0 / 5.0U 5.0U 

TOLUENE - 5.0U 230.0 5.0U 

TOTAL XYLENE 620 5.0U 63.0 5.0U 
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d isposa l . Wel ls EE-2 and JUB-2 are both down gradient of ground water f low 

through th is area. A l l three are on the perimeter of bur ia l Zone A, Figure 

5.2. 

Interpretat ion of the data i s complicated by elevated detection l im i t s 

for the sample from we l l EE-3. Mater ia ls may have been present at EE-3 but 

below laboratory reported detect ion l i m i t s . 

The seven c h l o r i n a t e d v o l a t i l e s l i s t e d in Table 6.6 detected have 

numerous uses as so l ven ts , degreasers, paint and varnish intermediates, 

pa in t removers, dry c l e a n i n g f l u i d s , p l a s t i c s manufac tur ing , organic 

synthesis, etc. The presence of these compounds in ground water below the 

former mun ic ipa l waste d i s p o s a l and burning area i s not unusua l . These 

compounds are ubiquitous in the dr inking water of i ndus t ia l i zed areas (28). 

A l l the compounds in Tab le 6.6 have high vapor pressures and a low 

p o t e n t i a l f o r b ioaccumu la t i on . Removal of these compounds i s almost 

e x c l u s i v e l y through v o l a t i l i z a t i o n from the aqueous system and degassing 

out of the vadose zone f o l l o w e d by rap id ox ida t i on in the atmosphere by 

hydroxyl r ad i ca l s . Movement of these contaminants in ground water w i l l be 

c o n t r o l l e d in par t by the f o l l o w i n g f a c t o r s : dens i t y of the detected 

contaminants w i l l cause downward v e r t i c a l migration whi le v o l a t i 1 i t y would 

lead to upward movement; high so i l /wa te r par t i t i on coef f i c ien ts may resu l t 

in adsorp t ion onto s o i l s r e t a r d i n g m i g r a t i o n ; b a c t e r i a may decrease 

contaminant concen t ra t i ons through b iodegrada t ion ; dispersion caused by 

d i f f u s i o n may be assumed to be n e g l i g i b l e ; recharge and the s o i l matr ix 

w i l l control horizontal and ve r t i ca l ground water advection. 

Assuming a geometr ic p rog ress ion fo r contaminant concen t ra t ion 

g rad ien ts in ground water and us ing the data from EE-3 and e i t h e r EE-2 or 

JUB-2, aqueous v o l a t i l e organic concentrations could decrease to below 5 
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ug/1 (the standard EPA/CLP detect ion l i m i t for these compounds) less than 

800 feet down gradient from monitoring wel l EE3. Since the dates of ac t ive 

s i t e use are known, a m ig ra t i on ra te has been est imated (based on t h i s 

geometr ic decrease) to be very rough ly 40-80 fee t per year . The c l o s e s t 

i r r i g a t i o n w e l l i s 1600 fee t down grad ien t from w e l l EE3, t h e r e f o r e , 

h o r i z o n t a l m ig ra t i on i s not expected to be a s i g n i f i c a n t problem. 

I r r iga t ion w e l l s are u s u a l l y screened deeper in an aquifer than monitoring 

we l l s since a constant water supply for high volume pumping i s required. 

I r r iga t ion supply water may be v e r t i c a l l y displaced away from p o t e n t i a l l y 

contaminated shal low zones of ground water. Studies of aquifer decontami

nation and water reclamation based on ambient a i r spray head aeration (29) 

have demonstrated a 90% removal of ch lor inated v o l a t i l e organics. I r r i ga 

t ion should produce an e f fec t equivalent to aeration e s p e c i a l l y i f v o l a 

t i l i z a t i o n from the wetted surface of s o i l i s taken into account. Further, 

since i r r i g a t i o n water which percolates down through the vadose zone so i l 

to ground water would be s i g n i f i c a n t l y l e s s contaminated wi th these 

compounds than the ground water, d i l u t i o n of ambient ground water contami

nants by cleaner water w i l l r esu l t . 

Two aromatic v o l a t i l e organics, toluene and xylene, were detected in 

ground water from moni to r ing w e l l EE-3 . The p r i n c i p a l source of these 

compounds may be coa l t a r as noted in Sec t ion 6.3.3, a l though they are 

both major c o n s t i t u e n t s of g a s o l i n e and are used in numerous pa in t and 

lacquer manufacturing processes (19). 

High l og Poet va lues f o r to luene and xy lene mean adsorp t ion may be 

s ign i f i can t . However, both toluene and xylene possess high vapor pressures 

and may biodegrade to methylated catechols (28). The p r i nc ip le mechanism 
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for removal is volatilization and subsequent airborne photodecomposition. 

Environmental fate and movement should be similar to the chlorinated vola

tiles. 

6.4.3 Base/Neutral/Acid (BNA) Organic Compounds Detected in Ground Water 

4-methyl phenol was detected at 6 ug/l in water from monitoring well 

EE-3. Bis (2-ethylhexyl) phthalate (BehP) was detected in: EE-2 at 6 

ug/l , EE-4 at 39 ug/l , and EE-5 at 7.8 ug/l. No other BNAs were detected 

in any of the other wells sampled by E&E. Appendix G contains complete 

tables of BNA data from aqueous analyses. 

4-methylphenol (p-cresol) is a water soluble component of coal tar and 

further supports the record that this material was buried in the municipal 

waste disposal area above EE3. No drinking water quality guideline limits 

are reported for cresol. 

BehP is in the same chemical family of compounds as the three 

phthalates identified in the BNA soil results from EE3. However, i t is the 

least soluble of the four phthalates found, and its presence may be the 

result of laboratory induced contamination of the sample. No drinking 

water standards are reported for phthalates. BehP is not volatile and is 

likely to be absorbed onto soils rather than solubilize into water (28). 

None of the PAHs found in soils at EE3 were detected in the ground 
water. 

6.4.4 Pesticides and PCBs Detected in Ground Water 

No pesticides or PCBs were reported in any of the sampled wells above 

laboratory detection limits. PCBs were not found in the ground water at 

EE-3, where both Aroclor-1242 and Aroclor-1254 were measured in the shallow 

soil sample. A complete data l i s t is in Appendix G. 
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6.4.5 Herbicides Detected in Ground Water 

No h e r b i c i d e s , h e r b i c i d e p roduc t ion wastes or by-products were 

detected in any of the ground water samples co l l ec ted during th is i n v e s t i 

g a t i o n . Appendix G con ta ins a complete l i s t i n g of aqueous he rb i c i de 

resu l t s . 

6.4.6 Tentat ive ly Ident i f ied Organic Compounds (TICs) in Ground Water 

The l a r g e s t number and h ighes t amount of TICs detected was in water 

from mon i to r ing w e l l EE-3 (Table 6.7). Subs t i t u ted benzene compounds 

predominate and may be components of coal ta r , gasol ine, or paint wastes. 

Anthropogenic or ig ins for a l l TICs cannot be establ ished. See Appendix G 

for a complete l i s t of TIC data. 

6.4.7 Inorganic Analyses of Ground Water 

Table 6.8 summarizes the inorganic ground water r e s u l t s , however, no 

t - t e s t s t a t i s t i c s were computed. L i t h o l o g i c data and ino rgan ic s o i l 

analyses show uniform d is t r i bu t ion of metals over the s i t e . Ground water 

ana lys is resu l t s are extremely heterogeneous over very shor t d i s tances . 

E lementa l concen t ra t i on bar graphs, p ro jec ted onto a s i t e map, are 

presented in F igures 6.3, 6.4, and 6.5 f o r three meta l s . The s p a t i a l 

var ia t ions in concentrations across the s i te shown in these f igures do not 

r e f l e c t the expected l e v e l s based on ground water f low. 

S ign i f i can t var ia t ions in concentrations were found in adjacent we l l s 

throughout the s i t e . The two upgradient background monitoring w e l l s , EE-1 

and JUB-Control are approximately 420 feet apart in s im i l a r l i t ho l og ies and 

at the same ground water e leva t ion . Concentrations at EE-1 are the lowest 

values measured whi le JUB-Control has the highest values for eighteen out 

of twenty-four analytes. Data from wel l sets EE-5/EE-4, JUB-3/WSW, and EE-

2/EE-3/JUB-2 a lso show widely var iab le data for nearly a l l analytes. Of 
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TABLE 6.7 
RESOURCE RECOVERY CORP., PASCO, WA. 

SUMMARY OF TENTATIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS FOR 
GROUNDWATER SAMPLES COLLECTED JULY/AUGUST 1985 

(ug/l) 

LOCATION: EE1 EE2 EE3 EE4 EE5 EE6 EE7 

COMPOUND 

ALCOHOL 190J 
ALCOHOL 20J 
ALKENE 600J 16J 62J 
HYDROCARBON 22J 
CARBOXYLIC ACID 12J 
CARBOXYLIC ACID 94J 
UNKNOWN 26J 3J 4J 15J 68J 12J 
SATURATED HYDROCARBON 22J 
UNKKNOWN 6J 

EE8 EE9 JUB CNTR JUB1 JUB2 JUB3 JUB4 WSW 

DIMETHYL BENZENE 696J 
DIMETHYL BENZENE 364J 
ALKYL BENZENE 12J 
SUBSTITUTED BENZENE 26J 
ALKYL BENZENE 120J 
TRIMETHYL BENZENE 42J 
METHYL KETONE 6J 
ALKYL BENZENE 40J 
ALKYL BENZENE 84J 
ALKYL BENZENE 20J 
ALKYL BENZENE 6J 
SUBSTITUTED ALKANE 16J 
SUBSTITUTED ALKANE 8J 
KETONE 16J 
KETONE 160J 
UNKNOWN 12J 
SUBSTITUTED CARBOXYLIC ACID 158J 
UNKNOWN 14J 
UNKNOWN 6J 
PHTHALATE 6J 
UNKNOWN 18J 
UNKNOWN 8J 
UNKNOWN 4J 
UNKNOWN 6.7J 
HYDROCARBON 11J 
UNKNOWN 27J 
HEXADECANOIC ACID 18J 
UNKNOWN 22J 
UNKNOWN 25J 
CARBOXYLIC ACID 7.6J 6.2J 4.8J 5.6J 
C-3 SUBSTITUTED BENZENE 6.2J 4.8J 7.2J 
C-2 SUBSTITUTED BENZENE 13J 

J: Estimated Concentration 



TABLE 6.8 
STATISTICAL SUMMARY OF INORGANIC RESULTS FOR ALL GROUND WATER 

(ug/l) 

AVERAGE STANDARD SKEW 
MINIMUM SAMPLE MAXIMUM SAMPLE TEST DEVIATION TEST 

PARAMETER CONC. LOCATION CONC. LOCATION MEDIAN SAMPLES TEST SAMPLES 

ALUMINIUM 61 00 WSW 129800 00 JUB CNTR. 22560 00 32366 93 33734 22 1 68778 
ANTIMONY 12 00 EE1/WSW 19 00 EE2 12 00 12 73 2 02 2 48679 
ARSENIC 10 00 EE1/WSW 40 00 JUB WELL 4 10 00 14 04 10 00 2 15411 
BARIUM 63 00 WSW 2148 00 EE5 526 00 746 80 668 19 0 99745 
BERYLLIUM 0 50 EEQ 10 40 JUB CNTR. 2 10 2 65 2 55 1 91232 
CADMIUM 1 90 EE1/WSW 3 50 EE4 1 90 2 21 0 51 1 34235 
CALCIUM 57180 00 WSW 332200 00 JUB CNTR. 94780 00 110555 33 70881 10 2 24792 
CHROMIUM 11 00 WSW 176 00 JUB CNTR. 60 00 63 47 43 37 1 29584 
COBALT 3 90 EE1/WSW 184 00 JUB CNTR. 32 00 47 45 48 86 1 54527 
COPPER 1 70 WSW 254 00 JUB CNTR. 62 00 77 38 70 49 1 21140 
IRON 24 00 WSW 268300 00 JUB CNTR. 52150 00 73957 53 72112 50 -
LEAD 5 00 WSW 180 00 JUB CNTR. 36 95 45 99 33 70 -0 69075 
MAGNESIUM 20600 00 WSW 99060 00 JUB CNTR. 29930 00 37886 67 20654 54 1 92679 
MANGANESE 3 00 WSW 5281 00 JUB CNTR. 1394 00 1742 80 1468 37 0 89281 
MERCURY 0 13 EE1 1 00 JUB CNTR. 0 20 0 32 0 24 1 82907 
NICKEL 16 00 WSW 138 00 JUB CNTR. 46 00 53 27 39 19 1 08324 
POTASSIUM 7315 00 WSW 26000 00 JUB CNTR. 11690 00 12289 53 5052 73 1 60305 
SELENIUM 5 00 WSW 25 00 JUB CNTR. 25 00 23 67 5 .16 -3 .47440 
SILVER 3 30 EE1 19 10 JUB CNTR. 6 80 7 25 4 .17 1 .49099 
SODIUM 31920 00 EE3 47580 00 EE2 35780 00 36338 67 4054 .41 1,53454 
THALLIUM 10 00 EE1/WWS 10 .00 JUB CNTR. 10 00 10 00 * * 
TIN 18 00 EE1 88 00 JUB WELL 2 18 00 25 .13 19 .46 2 .64291 
VANADIUM 15 90 EE1 493 .70 JUB CNTR. 111 .30 136 .81 123 .82 1 .67899 
ZINC 8 00 WSW 673 .00 JUB CNTR. 289 00 277 80 168 .18 0 .55741 

NOTE: STATISTICAL ANALYSES INCLUDE VALUES FLAGGED U AND J 
STUDENTS T-TEST ASSUMES DATA ARE NORMALLY DISTRIBUTED 
* DENOTES PARAMETER WAS NOT ANALYZED FOR OR CONTROL SAMPLES WERE NOT IDENTIFIED 
R DENOTES PARAMETER WAS REJECTED 
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Figure 6.3 Concentration of aluminum, in micrograms per l i t e r , measured 
in ground water at monitoring wells, Resource Recovery study area, 
Pasco, Washington. 
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the ana l y t es wi th d e t e c t a b l e q u a n t i t i e s , o n l y sodium demonstrates 

uni formity between w e l l s . A concentration gradient based on d i l u t i o n is 

not apparent because r e l a t i v e amounts of ind iv idua l elements in each moni

t o r i n g w e l l are independent. The 1 imi ted amount of conduct i v i t y and pH 

data provide no explanat ion of data v a r i a b i l i t y . 

Data c o l l e c t e d from JUB mon i to r ing w e l l s over seve ra l years i s 

presented in Table 6.9 along with the primary and secondary drinking water 

standards. In every case, concentrations increased between 1982 and 1985. 

Rigorous Q u a l i t y Assurance rev iews of both f i e l d and a n a l y t i c a l 

qua l i t y cont ro ls indicate that these anomalous data are not the resu l t of 

f i e l d or lab e r r o r s . V a r i a t i o n s in w e l l cons t r uc t i on p robab ly do not 

account for the resu l t s . 

Suspension of f i n e c l a y p a r t i c l e s appears u n l i k e l y because the 

elemental d i s t r i bu t ion in groundwater does not watch the expected elemental 

d i s t r i bu t i on in e i ther Montmori11 o n i t i c or I l l i t i c c lays (30). 

Possible explanations for ground water anomalies include: 

1. Unknown point sources of contaminants 

2. Mic ro-ac id ic environments promoting d isso lu t ion 

3. Highly channelized flow regime 

4. High leve ls of non-e lec t ro ly t i c soluble species and/or dissolved 
sol ids 

5. Unsuspected f i e l d or lab qua l i t y control problems 
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TABLE 6.9 
RESOURCE RECOVERY, PASCO, WA. 

RESULTS OF INORGANIC ANALYSES OF GROUND WATER VS. TIME a 
(ug/1) 

PRIMARY ANO JUB 1 JUB 2 JUB 3 JUB 4 JUB CONTROL 
SECONDARY 

DRINKING WATER FEB. JULY/AUG. FEB. JULY/AUG. FEB. SEPT. JULY/AUG. DEC. JULY/AUG. FEB. SEPT. JULY/AUG. 
ELEMENTS STANDARDS 1982 1985 1982 1985 1982 1984 1985 1982 1985 1982 1984 1985 

ALUMINIUM * 37210 * 46670 * 41500 17030 * 40180 * 102000 129800 
ANTIMONY * 12U * 12U * 20U 12U * 12U * 20U 12U 
ARSENIC 50 10.OU 10.OU 10U 12.0 10.OU 28J 10. OU 10U 40.0 10U 39J 37.2 
BARIUM 1000 100U 896 100U 834 100U 785 350 500U 838 100U [1631] [1656] 
BERYLLIUM * 3.1 * 3.6 * 5U 1.7 * 3.0 * 7 10.4 
CADMIUM 10 IU 2.8 IU 1.9U IU IU 1.9U IU 1.9U IU 1.9 1.9U 
CALCIUM * 101100 * 116100 * * 77740 * 100700 * * 332200 
CHROMIUM 50 5 [60] 5U [71] 5U 42 31 5U [51] 5U [106] [176] 
COBALT * 67 * 87 * 50U 23 * 4 * 

[106] 
184 

COPPER 1000 10U 103 10U 109 10U 120J 33 10U 77 10U 280J 254 
IRON 300 [1600] [89890] [610] [105400] [350] [97450] [41430] [700] [95460] [490] [199900] [268300] 
LEAD 50 50 [70] 5U [56] 50 [70] 

* 
13.2 5U 15.3 5U [160] 

* 
[180] 

MAGNESIUM 38990 * 41490 * 
[70] 
* 29140 * 39840 * 

[160] 
* 99060 

MANGANESE 50 [110] [2695] [70] [2232] 10U [1694] [733] 20 [1394] 40 [4380] [5281] 
MERCURY 2 0.50 0.6 0.5U 0.2 0.5U 0.2U 0.6 0.5U 0.2 0.5U 0.2U 1.0 
NICKEL * 61 * 50 * 63J 16U * 23 * 162J 138 
POTASSIUM * 12410J * 13420J * * 9598J * 12290J * * 26000J 
SELENIUM 10 50 25UJ 5U 25UJ 5U 2 25UJ 5U 250J 5U 2 25UJ 
SILVER 50 50 9.8 5U 11.1 5U 10U 8.0 5U 9.3 5U 10U 19.1 
SODIUM * 35960 * 39370 * * 35140 * 36120 * 41800 
THALLIUM * 10UJ 10UJ * 10U 10UJ * 10UJ * 10U 10UJ 
TIN * .18U * 88 * 20U 18U * 52 * 20U 18U 
VANADIUM * 164.5 * 195.8 * 200U 79.4 * 150.0 * 302 493.7 
ZINC 5000 500 262 500 354 5U 207 132 50U 211 50U 514 673 
CYANIDE * * * * * 10U * * + * 10U * 

a - FEB. AND DEC. 1982 DATA - FROM JUB REPORT (12) 
SEPT. 1984 DATA -E&E SITE INSPECTION (1) 
JULY/AUGUST 1985 DATA - THIS STUDY 

* - NOT ANALYZED 
[ ] VALUE EXCEEDS DRINKING WATER STANDARDS 



7.0 SUMMARY AND RECOMMENDATIONS 

Resource Recovery Corporation received and disposed of several m i l l i o n 

g a l l o n s of l i q u i d i n d u s t r i a l wastes and 50,000 drums of ma te r i a l f o r 

disposal between 1972 and 1974. Liquids were evaporated to dryness from 

two l i n e d and one u n l i n e d ponds and subsequent ly covered wi th l a y e r s of 

s o i l , p o l y e t h y l e n e s h e e t i n g , and capped wi th an a d d i t i o n a l s o i l l a y e r . 

Drums were stacked and bur ied in two u n l i n e d p i t s capped wi th a s i m i l a r 

surface l i n e r system. Ecology and Environment, Inc. i n s t a l l e d nine moni

t o r i n g w e l l s and submit ted both s o i l and ground water samples to EPA 

contract labs for standard HSL organic and inorganic analyses and herb i 

cides in order to document any migration or contamination from these bur ia l 

zones. 

7.1 Conclusions 

The fo l low ing points summarize E&E's conclusions reached in the inves

t iga t ion of Resource Recovery Corporation disposal s i te during 1985. 

o Ground water contours confirm the f low of ground water i s towards 

the southwest. 

o Organic contamination in the s o i l was found almost e x c l u s i v e l y in 

the s h a l l o w (10-30 fee t ) s o i l sample c o l l e c t e d from the former 

municipal waste disposal and burn area. 

The low l e v e l organic contaminants iden t i f ied in the s o i l are i n d i 

ca t i ve of: 

- wood preserva t ives , e.g., creosote, coal ta r , and phenol 

- p l a s t i c i z e r s , e . g . , phthalates 

- so i l gas from organic decomposition, e . g . , methane 

- transformer and capaci tor f l u i d , e . g . , PCBs 

- no herbicide or herbicide waste products were iden t i f i ed 
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- hydrocarbons of unknown o r i g i n , p o s s i b l y the c a r r i e r f o r wood 

preservat ives or d iesel and lubr ica t ing o i l s . 

- o n l y the s o i l gases are expected to e x h i b i t s u b s t a n t i a l 

migrat ion. 

Inorganic s o i l const i tuents were uniformly d is t r ibuted throughout 

the s i t e with only these minor var ia t ions in concentrations: 

- s l i g h t l y e levated barium, mercury, and sodium l e v e l s were asso

c iated with the shal low (10-30 feet) s o i l samples near the former 

c h l o r o a l k a l i waste pond. 

- z i n c was s l i g h t l y e l e v a t e d in the s h a l l o w (10-30 fee t ) s o i l 

sample taken outside the former metal f in ish ings waste pond. 

Ground water contaminat ion by organ ics occurred on l y beneath or 

adjacent to the former municipal disposal and burn area: 

- v o l a t i l e organics may be leaching from several source mater ia ls , 

inc lud ing p l a s t i c s , so l ven ts , pa ints , gaso l ine, and coal tar 

- o n l y t r i c h l o roe thy l ene and te t rach 1 oroethyl ene concentrations 

exceeded recommended dr inking water l e v e l s 

- only 4-methyl phenol was detected in the BNA f rac t ion and may be 

due to coal tar 

- only trace amounts of phthalate were found 

- no PCBs or pest ic ides were found 

- no herbicides or herbicide waste products were iden t i f i ed 

- t e n t a t i v e l y i d e n t i f i e d compounds are s i m i l a r to those found 

in sediment samples 

- the potent ia l e f fects on i r r i ga t i on do not appear to be s i g n i f i 

cant based on the expected h o r i z o n t a l contaminant g r a d i e n t s , 

v e r t i c a l i r r i g a t i o n wel l depths, v o l a t i l i z a t i o n of contaminants 
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during spraying, ground surface v o l a t i l i z a t i o n , and subsequent 

ground water dilution effects, 

o Inorganic ground water data displayed unexplainably wide variations 

in concentration across the site and between adjacent monitoring 

wells: 

- barium, chromium, iron, lead, and manganese exceeded primary and 

secondary drinking water standards 

- a significant increase in nearly a l l inorganic species occurred 

between 1982 and 1985 at monitoring wells across the entire site 

o No special additional analyses for dioxin were required because 

potentially dioxin contaminated materials or precursors were not 

identified. 

o No exposure routes or significant hazards were identified as a 

result of disposal practices or sample analyses. 

o Migration rates for trichl oroethylene and tetrachloroethylene have 

been estimated to be on the order of 40 to 80 feet per year. 

o In summary, the results indicate that trace amounts of contaminants 

may have migrated outside of Resource Recovery Corporation's burial 

Zones A, CD, and E as described above. No evidence of contaminant 

migration from Zone B (the herbicide waste drum burial zone) was 

found. Some of the contaminants identified near Zone A may have 

leached from the area around the zone which had been used as an 

industrial burial and municipal waste open-burning area prior to 

development by Resource Recovery Corporation. 

Recommendations 

o Areas where erosion or site activities have exposed plastic liner 

should be recovered with soil to preserve liner integrity. 
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D r i l l c u t t i n g s and water drummed dur ing f i e l d opera t ions may be 

disposed o n - s i t e . 

Resampl ing and r e - a n a l y s i s of samples from each of the o n - s i t e 

monitoring w e l l s and several of the surrounding i r r i ga t i on we l l s 

w i l l be necessary in order to e x p l a i n the ino rgan ic ground water 

data. 

Continue monitoring ground water with annual or bi-annual sampling 

and analyses to detect any onset of migration from a bur ia l zone. 

A recent EPA study at A l k a l i Lake, Oregon (31), where s i m i l a r 

Rhodia herbicide wastes were emptied from drums and bur ied, found 

parts per t r i l l i o n l e v e l s of po lychlor inated dibenzo-p-dioxins and 

po lych lor inated dibenzofurans in the surface sediment. If herb i 

cide or herbicide waste mater ia ls are detected by future monitoring 

around Zone B, the p o t e n t i a l f o r d i o x i n contaminat ion e x i s t s . 

However, as d i o x i n s and furans have high p a r t i t i o n c o e f f i c i e n t s 

(are read i l y and almost i r r e v e r s i b l y adsorbed onto s o l i d s ) , the i r 

appearance in ground water is extremely un l i ke l y . 
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ecology and environment, inc . DRILLING AND SAMPLE LOG Sheet 1 of 2 

Projects 

Bor ing Con t r . t Boy les B r o s . 

Resource Recovery TDO R10-8410-14 Job No:_ 
Locations 75' 11" SE of JUB control well 

Boring Nos EE-1 

Boring Methods Hollow Stem Auger 
Logged bys R. Holtz 
Date Completedt 8/02/85 

Surface Elevs_ 
Casing Elevs 
Total Depths_ 
Groundwater s 

418.9 f t . 

421.1 f t . 

88 f t . 

363.6 f t . 

Datum s AMSL 

Datura: AMSL 
Datura: Below TOC 

AMSL 

WELL DETAILS DEPTH 

(FEET) 

-I 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

2" SS 

CASING 

BEN

TONITE 

SLURRY 

FINE 
SAND 
CAP 

GRAVEL 

— 0-

— 10-

2 0 -

o o 

o o 

0 o 
o o 

o o 

3 5 -

4 0 -

o o 

"s° 
o a 
o o 

>V 
O 0 

o o 

46 

49 

50-

SM 

SW 

SW 

SW 

SW 

SW 

SAND WITH SILT - f i n e - to f i n e - g r a i n e d , we l l 

s o r t e d , subrounded, l i g h t gray and f r os ted , 

t r a c e sur face loam, very d r y . E o l i a n o r i g i n 

SAND - Sand, 10055 f i n e - to medium-grained, wel l 

s o r t e d , subangular to subrounded, l i g h t to dark 

brown and c l e a r to f r o s t e d . Quartz m i ca , 

f e l d s p a r , hornblende or b a s a l t . Semi-dry . 

SAND - Sand, 100%, f i n e - to medium-grained, 

w e l l to moderately w e l l s o r t e d , subangular to 

subrounded, l i g h t o l i v e brown and c l e a r to 

f r o s t e d . Semi -dry . Hard cemented sand layer 

1 9 - 2 0 ' . 

SAND - Sand, 100%, f i n e - to medium-grained, 

w e l l to moderately w e l l s o r t e d , pale to dark 

y e l l o w i s h brown. F e l d s p a r , hornblende mica . 

Semi -d ry . 

SAND - Sand, 100%, f i n e - top very f i ne -g ra ined 

c l e a r to l i g h t o l i v e g ray . Trace s i l t , t race 

pebbles (3-10mm) sca t te red throughout. 

SAND - Sand, 100%, medium- to f i n e - g r a i n e d , 

moderately w e l l to w e l l s o r t e d , subrounded to 

subangular , f ros ted and dark ye l l ow ish brown. 

Trace pebb les . Quartz m ica , hornblende or 

b a s a l t , f e l d s p a r . 

B-1 

85310396 

JA544 

MJA210 

S o i l Composite 

85310397 

JA545 

MJA211 

Soi l Composite 



ecology and environment, inc. 

Projects Resource Recovery 

DRILLING AND SAMPLE LOG 

Job Nos R10-8410-14 

Sheet 2 of 

Boring Nos EE-1 

2 

WELL DETAILS DEPTH SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

(FEET) 

5 0 -

;.'•*.* "-.t 

SP 

SAND - Sand, 100%, medium- to coa rse -g ra ined , 

poo r l y s o r t e d , angu la r , f ros ted to moderate 

o l i v e brown, m o i s t . 

2 " SS 5 5 -

• ' •**•'••"•' 
GRAVELLY SAND - Sand, 70%, medium- to very 

CASING 

60— ff 
O 

"° 
o 0 0 

SP 

SW 

c o a r s e - g r a i n e d , poor l y s o r t e d , subrounded, 

dark gray to b lack and f r o s t e d , some mica , 

mo i s t . 

SAND - Sand, 100%, medium- to coa rse -g ra ined , 

dark o l i v e brown to dark g ray . 

GRAVEL 
— 66— O ^ i SANDY GRAVEL - G r a v e l , 60%, c o a r s e - g r a i n e d , 

poor ly s o r t e d , subrounded, gray to b l ack . 
PACK 

— 66— 
• . . Q ' 

•»"; GP 

SANDY GRAVEL - G r a v e l , 60%, c o a r s e - g r a i n e d , 

poor ly s o r t e d , subrounded, gray to b l ack . GP 

SANDY GRAVEL - G r a v e l , 60%, c o a r s e - g r a i n e d , 

poor ly s o r t e d , subrounded, gray to b l ack . 
o .'• '• 
' * Sand, 40%, medium- to very c o a r s e - g r a i n e d , 

"•*.•*/ poor l y s o r t e d , subrounded, dark gray to b lack , 

f r o s t e d . F e l d s p a r , m ica , qua r t z . Large 
."<> „ ] '.0 
** »t • 

. • v" \ . *- ; 

poor l y s o r t e d , subrounded, dark gray to b lack , 

f r o s t e d . F e l d s p a r , m ica , qua r t z . Large 
."<> „ ] '.0 
** »t • 

. • v" \ . *- ; cobb les in lower p a r t . 

2 " SS 

* «' • * » 
.* • s» • ' 
• . # • -m 
'>'.'.*' ? 

. 010 

SLOT o . ' - v 

SCREEN 
. . • -
"#"*"'• 

' *- * • 
* • • • • / 1 

* © . 

".*."• °" 

85320877 Aqueous Grab 

".*."• °" 
JA554 

• \ i >" 
. o . • © MJA221 

— 86 

- • - . • 
MJA221 

2 " SS 
— 86 

SUMP 
~ 8 8 - TOTAL DEPTH - 88 f t . ~ 8 8 - TOTAL DEPTH - 88 f t . 

B-2 



ecology and environment, inc. DRILLING AND SAHPLE LOG Sheet 1 of 2 

Projects 
Boring Contr.s Boyles Bros. 

Resource Recovery TDD R10-8410-14 Job Nos 
Locations 30' SE of Area A 

Boring Nos EE-2 

Boring Methods Hollow Stem Auger 
Logged bys R. Holtz 
Date Coapleteds 8/02/85 

Surface Elevs_ 
Casing Elevs_ 
Total Depth$_ 
Groundwaters 

416.8 f t . Daturas AMSL 

419.2 f t . Datum: AMSL 

88 f t . Daturas Below TOC 

348.8 f t . AMSL 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

BEN

TONITE 

BEN
TONITE 
SLURRY 

2 " SS 

CASING] 

— 0— 

2 -

- 10-

— 13 

SW 

SW 

SILTY SAND - Sand, 80%, f i n e - g r a i n e d , we l l 

s o r t e d , subrounded, l i g h t g ray , and f r o s t e d . 

SILTY SAND - Sand, 80%, f i n e - g r a i n e d , we l l 

s o r t e d , subrounded, f ros ted and l i g h t to dark 

brown. S i l t , 20%, l i g h t to dark brown, semi-

d r y . Micaceous f l a k e s mixed i n . Garbage h i t 

at 2 ' , V l a y e r of cemented sand at 8 ' . 

SAND - Sand, 100%, f i n e - g r a i n e d , w e l l to 

moderately w e l l s o r t e d , subrounded, f ros ted 

and l i g h t to dark brown, semi -d ry . Micaeous 

f l a k e s i n te rm ixed . Garbage at 2 ' , 1' l a y e r of 

cemented sand at 8 ' . 

85320882 

JA546 

MJA212 

S o i l Composite 

85320883 
JA547 
MJA213 

S o i l Composite 

40-

- - 50 

SAND - Sand, 100%, c o a r s e - to medium-grained, 

poor l y so r t ed , subrounded to subangular , 

f r o s t e d , and dusky brown to dark o l i v e gray. 

B-3 



ecology and environment, inc. 

Project: Resource Recovery 

DRILLING AND SAMPLE LOG 

Job No: R10-8410-14 

Sheet 2 of 2 

Boring No: EE-2 

WELL DETAILS DEPTH 
(FEET) 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

BEN
TONITE 
SLURRY 

FINE 
SAND 

COARSE 
AND 

NATURAL 
SAND 

2 " SS 

CASING 

2 " SS 

0.010 

SLOT 

SCREEN 

DUMP 

50-:; 

i r 

is 
•::.v:;.-.-

m 

m 66 

m 
li 

rY-':V:-. 

8 8 - * * * 

— 86 

SP 

SP 

GRAVELLY SAND. Grave l - poor ly so r t ed , 

angu la r , most ly dark gray to b lack , some 

f r o s t e d . Water at 6 5 ' . 

85320885 

JA572 

MJA249 

Aqueous grab 

BOTTOM OF BORING - 88 f t . 

B-4 



ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet 1 o f 2 

Resource Recovery Project s 
Boring Contr.t Boyles Bros. 

Job Nos TDD R10-8410-14 
Location: 30' West of Area A 

JBoring No: EE-3 

Boring Methods Hollow Stem Auger 
Logged by: R. Holtz 
Date Completed: 8/04/85 

Surface Elevs_ 
Casing Elevs 
Total Deptht_ 
Groundwaters 

415.1 f t . Datums AMSL 

417.2 f t . Datum s AMSL 

87 f t . Datum: Below TOC 

353.1 f t . AMSL 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

BEN

TONITE 

PELLET 

BEN
TONITE 
SLURRY 

2 " SS 

CASING 

0—: 

2 -

10— 

15 

1 7 - •: 

40—' 

50-

SM 

SM 

SW 

SW 

SP 

SILTY SAND. Sand, 80S, f i n e - g r a i n e d , w e l l 

s o r t e d , subrounded to subangular , l i g h t gray 

and opaque, mica g r a n u l e s . S i l t , 20%, l i g h t 

g ray , d r y . 

SAND WITH SILT. Sand, 90%, f i n e - g r a i n e d , we l l 

s o r t e d , subangular to subrounded, f ros ted and 

l i g h t to dark brown. S i l t , 10%, semi -d ry , 

l a rge amounts of garbage (wood, cans , p l a s t i c , 

e t c . ) from 3 ' - 17 ' . 

SAND - Sand, 100%, f i n e - to medium-grained, 

moderately w e l l s o r t e d , subangular to angu lar , 

dusky y e l l o w i s h brown and f r o s t e d , mica f l a k e s , 

semi -d ry . 

SAND - Sand, 100%, medium-grained, moderately 

w e l l s o r t e d , subangular to subrounded, dark 

o l i v e brown. Trace f i ne pebbles (4—10mm) at 

25 ' and 3 8 ' . 

85320875 

JA560 

MJA228 

S o i l Composite 

85320876 
JA561 
MJA229 

S o i l Composite 

GRAVELLY SAND - poor ly s o r t e d , angular to sub-

angu la r , dark g ray , and f r o s t e d , a s a l t and 

pepper appearance. 

B-5 



ecology and environment, inc. 

Projects Resource Recovery 

DRILLING AND SAMPLE LOG 

Job No: R10-8410-14 

Sheet 2 of 2 

Boring No: EE-3 

WELL DETAILS DEPTH SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

(FEET) 

~ 50— 

SP 

GRAVELLY SAND - Coarse , poor l y s o r t e d , sub

rounded to subangular , dark gray to b lack , 

B E N 

TONITE 

SLURRV 
2 " SS 

CASING 

*•*"!*". V'".' •"*•*••"•". •.". • 
*"" 

and f r o s t e d . Grave l approximately 3mm s i z e , 

sma l l pebbles (10-15mm) at 5 7 ' , f lowing 

sands at 6 4 ' . 

— 59 

•* • • 

— 59 
•'.vV..y.' 

F I N E 

SAND 

54 *••". •*•"»• ••* • •*• • "* 

"*.••".•*.' 

COARSE 2 " SS '. • •*"•"•. * 
SAND 0 . 0 1 0 

*.*•• 
AND SLOT 

NATURAL SCREEN 

GRAVEL 

fi;.!:--'; 

— 85 

87 | 

'.' .•'.*.*• 
85320881 

JA573 

MJA248 

Aqueous grab 

2 " SS 
SUMP 

— 85 

87 | TOTAL DEPTH - 87 f t . 

85320881 

JA573 

MJA248 

TOTAL DEPTH - 87 f t . 

B-6 



ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet 1 of 2 

Project: 
Boring Contr.: 
Boring Method: 
Logged by: 

Resource Recovery Job No: TDO R10-8410-14 _Boring No: EE-4 
Boyles Bros. Location: 30' SE of Area B 
Hollcw Stem Auqer 
R. Holtz 

Date Completed: 7/17/85 

Surface Elev: 
Casing Elev:_ 
Total Depth:_ 
Groundwater: 

397.6 f t . 

396.4 f t . 

72 f t . 

353.4 f t . 

Datura: AMSL 

Datum: AMSL 

Datura: Below TOC 

AMSL 

WELL DETAILS DEPTH 
(FEET) 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

BEN
TONITE 
SLURRY 

FINE 

SAND 

COARSE 
SAND & 
NATURAL 
GRAVEL 

2 " SS 

CASING 

2" SS 
0.010 

SLOT 
SCREEN 

— 0-

- - 2 - ; 

1 8 -

2 0 -

30—f 

35-

43 

46 

- - 50-

mm 
. ? .•«••'» 
i.-;oV<S-q-
, «• <>• • 6 

SM 

SW 

SP 

SP 

GP 

SP 

GP 

SILTY SAND. Sand, 30%, very f i n e - g r a i n e d , 

w e l l s o r t e d , subangular to subrounded, l i g h t 

g ray , f r o s t e d , and c l e a r . Very d r y . 

SAND - Sand, 10055, f i n e - to med ium-g ra ined , 

moderate ly w e l l s o r t e d , subangu la r , f ros ted 

and dark y e l l o w i s h brown. F e l d s p a r , m i c a , 

hornb lende, or b a s a l t . Cemented sand 1 3 ' - 1 4 1 

i n c r e a s i n g l y coarser below 1 4 ' . 

SAND - Sand, 100%, c o a r s e , poo r l y s o r t e d , sub-

angu la r , medium o l i v e g ray , f r o s t e d , t r a c e 

g r a v e l and 5-8mm pebb les . 

SAND WITH GRAVEL. Sand, 90%, medium- to 

c o a r s e - g r a i n e d , moderately poor ly to poor ly 

s o r t e d , angular to subangular , dark y e l l o w i s h 

brown and f r o s t e d . G r a v e l , 10%, c o a r s e 

g r a i n e d , dark gray or b l a c k . Grave l found 

between 2 6 ' - 3 0 ' . 

SANDY GRAVEL - moderately poor ly to poor l y 

s o r t e d , angular to subrounded, semi -d ry , l i g h t 

to moderate brown, and f r o s t e d . Grave l found 

between 2 6 ' - 3 0 ' . 

GRAVELLY SAND. Sand - poor ly s o r t e d , angular 

to subangular , o l i v e gray to dark g ray , and 

f r o s t e d . Grave l - coa rse , subangu lar , o l i v e 

gray to dark g ray . 

GRAVEL - G r a v e l , 100%, coarse to very c o a r s e , 

poor l y s o r t e d , f l o w i n g , dark gray to b lack and 

f r o s t e d . Trace sand. Trace pebbles and smal l 

cobb les at 6 0 ' . 

_ 

85290825 

JA562 

MJA231 

So i l Composite 

85290826 
JA563 
MJA230 

S o i l Composite 



ecology and environment, i n c . 

Projects Resource Recovery 

DRILLING AND SAMPLE LOG 

Job No: R10-8410-14 

Sheet 2 of 2 

Boring No: EE-4 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

COARSE 

SAND 4 

NATURAL 

GRAVEL 

2 " SS 
O.OIO 
SLOT 
SCREEN] 

2 " SS 

SUMP 

5 0 -

<:<>•< 
"p'::9"*.0-b 

'.•.'ts'-.'#.0' 

•0--6 

o ' „ < 

. .'-oi-:-0-' 
> » Q . » 

ovo-v-.';. 
).""<> 

o. 
o. °\°- o >-.o.o-.-.o:; 

o.o 
^qV.'o/.v: 

70 

72-

o q.-t 

• •p-o; b; 

GP GRAVEL - cont'd 

85281029 
JA569 
MJA234 

Aqueous grab 

TOTAL DEPTH - 72 f t . 

B-8 



ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet 1 of 2 

Project: 
Boring Contr.: 
Boring Method: 
Logged by: 

Resource Recovery 
Boyles Bros. 

Job No: TDD R10-8410-14 
Location: 30' West of Area B 

_Boring No: EE-5 

Hollow Stem Auger 
R. Holtz 

Date Completed: 7/20/85 

Surface Elev:_ 
Casing Elev:_ 
Tetal Depth:_ 
Groundwater: 

405.5 ft. Datum: AMSL 
407.9 ft. Datura: AMSL 
72 f t . Datum: Below TOC 
350.9 ft. AMSL 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

BEN

TONITE 

BEN

TONITE 

SLURRY 

FINE 

SAND. 

COARSE 

SAND 

AND 

NATURAL 

PACK 

2 " SS 

CASING 

0 -

o o 

10-

-12.5 

- 14 

o o 

20— 

40-

42-

50-

6:-b".o"-o. 

0-:V.--:.--j. 

, 
o- a . 

SM 

SW 

SW 

SP 

GP 

SILTY SAND. Sand - 80%, very f i n e - g r a i n e d , 

w e l l s o r t e d , l i g h t to medium gray, c l e a r , and 

f r o s t e d . S i l t - 20%, l i g h t to medium gray , 

some su r face loam. 

SAND - Sand, 100%, very f i n e - to medium-

g r a i n e d , w e l l to moderately w e l l so r t ed , sub

rounded to subangular , f ros ted and l i g h t to 

dark brown. 

SAND - Sand, 100%, f i n e - to coa rse -g ra ined , 

w e l l to moderately w e l l s o r t e d , subrounded to 

angu la r , f r o s t y and c l e a r , a lso dark o l i v e 

brown, semi -d ry . 

85290827 

JA565 

MJA232 

So i l Composite 

SAND - Sand, 100%, f i n e - to coa rse -g ra ined , 

poor l y to moderately poor ly so r t ed , subangular , 

dark o l i v e gray , becomes coarser and o l i v e 

gray below 3 5 ' . Granules and smal l pebbles 

(6-16mm) at 3 8 ' , semi -d ry . 

85290828 
JA566 
MJA233 

S o i l Composite 

GRAVEL - G r a v e l , 100%, coa rse , poor ly so r t ed , 
angular to subangular , dark gray to b lack , 
and f r o s t e d . 

B-9 



ecology and environment, inc. 

Project8 Resource Recovery 

DRILLING AND SAMPLE LOG 

Job No: R10-8410-14 

Sheet 2 of 2 

Boring No: EE-5 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

COARSE 

SAND 

AND 

GRAVEL 

PACK 

2 " SS 

11.011) 

SLOT 

SCREEN 

2 " SS 

SUMP 

— 50— 

5 7 -

— 69 

— 72 

— 75 

' „ » o • 
° ° ° o 

S' .q . o ' . -. 

,i-o.°V 
•«?'<>:-'i:o 3. o-; °*• 

r>\o. 
ayo-.-.̂ .;-.';" 
:'jj;.o.-.':q. ;-

' „ o- J» < 

i ° " o . q 
..•o q . 

° °-6-o.« 
' » q 
':o ° Q.* 
.o: q..q.v. < 

° 
S q ? c 

•qY-'.q.".q/ ' 

;. .<> » * 
.'^•.'••q"-'-.q : 

«° ° < 
=-°q4q° 
l -°b°c 
" ^ " i 
•-•d-'.'d.'.b-
" b ' - . q -o . . 

j o - q ! - 0 ' «:•»"• 
O.0-O ° 

? ^ 
?-q.° ° 

< q > o ; 

• • q O - ^ O 

• • &:Ct.:0 

°-»q;=-
o » v c 

b-q-.q-'i'. 

GP 

GP 

SAND AND GRAVEL - coarse to very coa rse , 

angular to subangular , dark gray to b l ack , 

and f r o s t e d . 

GRAVEL WITH SAND. Grave l - 90%, very coarse , 

poo r l y s o r t e d , angu la r . Sand, 10%, coa rse 

g r a i n e d , subrounded. Trace pebbles and 

cobb les . Sa tu ra ted . . 

TOTAL DEPTH - 75 f t . 

85281030 

JA570 

MJA238 

(MJA235) 

Aqueous grab 

B-10 



ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet 1 o f 2 

Resource Recovery Project: 
Boring Contr.: Boyles Bros. 
Boring Method: Hollow Stem Auger 
Logged by: Randy Holtz/Jim Braddock 

TDD R10-8410-14 Job No:_ 
Location: 30' Southwest of Area C-D 

Boring No: EE-6 

Date Completed: 7/31/85 

Surface Elev:_ 
Casing Elev:_ 
Total Depth:_ 
Groundwater: 

424.9 ft . Datum: AMSL 
427.0 ft. Datum: AMSL 
102 f t . Datum: Below TOC 
352.4 ft. AMSL 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

BtN-

TONITE 

BEN

TONITE 

2" SS 

CASING 

— 0 -

2—: 

1 0 -

- 12 

•14 

SM 

SW 

SILTY SAND - Wel l s o r t e d , l i g h t to medium gray, 

f r o s t e d , and t r anspa ren t . Most ly qua r t z , dry 

SAND w i th SILT. Sand, f i n e - to very f i n e 

g r a i n e d , w e l l s o r t e d , l i g h t to medium brown. 

Most s i l t found 2 ' - 5 ' . 

SW 

SAND - Sand, 100%, f i n e - to coa rse -g ra i ned , 

w e l l to moderately w e l l so r t ed , subrounded to 

subangu la r , f r o s t e d , to dark y e l l o w i s h to 

o l i v e brown; o c c a s i o n a l l a y e r s , 4-6 mm pebbles 

i n lower pa r t . 

85290827 

JA565 

MJA232 

So i l Composite 

40— 

- - 50—V 

85310395 

JA553 

MJA219 

S o i l Composite 

SP 

SAND - Sand, 100%, c o a r s e - to medium-grained, 

moderately poor ly to poor ly so r t ed , subangular 

to angu lar , f ros ted to dark o l i v e gray; mo is t . 

B-11 



ecology and environment, inc. 

Project; Resource Recovery 

DRILLING AND SAMPLE LOG 

Job Nos R10-8410-14 

Sheet 2 of 2 

Boring Nos EE6 

WELL DETAILS 

BEN
TONITE 
SLURRY 

FINE 
SAND 

COARSE 
SAND 
AND 
GRAVEL 

rt) 102' 

2"SS 
CASING 

2"SS 
0.010 
SLOT 
SCREEN 

£lJMr§S 

DEPTH 

(FEET) 

— 50— 

57— ;: 

70 

72 

75—t 

SYMBOL 

80 

-100 

-102-

i. 
•::o: 0" 

•'.'•<>."• 10. -V 
•jr •' ° : : V 
p. b."«'\ 
6-.-.P-..-4-
:D-";-Cf:-; 
T.'.'-'d-'.'O 

v ;'6;.:0. :-''".t 

:CM>v. 

V o : 

0 = 

o. o '<>• o 

O o - " ' 

4 ° 

•••o.o;i; 

GC 

SP 

GP 

LITHOLOGICAL DESCRIPTION 

SANDY GRAVEL w i th CLAY - G r a v e l , coarse to 

very c o a r s e , subangular , dark gray to b l a c k . 

Sand, c o a r s e , poor l y s o r t e d , subangular to 

subrounded, f ros ted and dark o l i v e gray . 

C l a y , s i l t y c l a y i n occas iona l seams, smal l 

g ranu les and pebbles at 5 8 ' . 

GRAVELLY SAND w i th PEBBLES - Sand, c o a r s e 

g r a i n e d , poor ly s o r t e d , subangular to angular 

dark gray to b l a c k , and f r o s t e d . Pebbles -

10-2Omm. 

GRAVEL w i th SAND - Sand, very c o a r s e - g r a i n e d , 

very poor ly s o r t e d , angu la r , dark gray to 

b l a c k , and f r o s t e d , s a l t and pepper appearance 

TOTAL DEPTH - 102 f t . 

SAMPLE NO. 

85320878 

JA575 

MJA227 

SAMPLE TYPE 

Aqueous grab 
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ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet 1 of 2 

Resource Recovery Project: 
Boring Contr.: Boyles Bros. 

Job No: TDD R10-8410-14 
Location: 30' West of Area C 

_Boring No: EE-7 

Boring Method: Hollow Stem Auger 
Logged by: Randy Holtz/Jim Braddock 
Date Completed: 7/29/85 ' 

Surface Elev: 
Casing Elev:_ 
Total Depth:_ 
Groundwater: 

423.8 ft . Datum: AMSL 
425.6 ft . Datum: AMSL 
100 ft. Datum: Below TOC 
351.9 f t . AMSL 

BEN
TONITE 

WELL DETAILS 

CEMENT 

BEN

TONITE 

SLURRY 
2" SS 

CASING 

DEPTH 

(FEET) 

— 0— 

2—: 

-10-

i r -

20— :• 

50-E 

SYMBOL 

40--RV-y-.«r: 

SM 

SM 

SW 

SW 

GP 

I o « 

:6 y6.° 
o : o « ° 

. ? o 
•o-.b-d:.< 
'•'a-.ff.-et 

_ >-.o:d:.-' 

:0' -.o-.° 
c-t 

LITH0L0GICAL DESCRIPTION 

SILTY SAND - Sand, w e l l so r t ed , subrounded, 

l i g h t gray , f ros ted and c l e a r ; s u r f i c i a l loam 

and deb r i s p resen t . 

SILTY SAND - Sand, f i n e - to very f i n e - g r a i n e d , 

w e l l to moderately w e l l s o r t e d , subangular , 

l i g h t to medium brown, and f r o s t e d . F i l l 

m a t e r i a l (o ld car p a r t s , g l a s s , wood, e t c . ) 

between 6 ' - 9 ' . 

SAND - Sand, 100%, f i n e - to medium-grained, 

moderately w e l l s o r t e d , subangular to sub

rounded, most ly f ros ted quar t z , some dark to 

moderate o l i v e brown, 1-2mm granules at 1 4 ' , 

micaeous f l akes at 1 6 ' . 

SAND - Sand, 100%, medium- to f i n e - g r a i n e d , 

moderately w e l l s o r t e d , subangular to sub

rounded. Most ly f r o s t e d , some dark to 

moderate o l i v e brown. 

SANDY GRAVEL - Sand, medium- to coa rse -g ra ined , 

poor l y s o r t e d , subangular to subrounded, 

c loudy , and g ray i sh o l i v e brown. 

SAMPLE NO. 

85310392 
JA557 

MJA224 

85310393 
JA558 

MJA225 

SAMPLE TYPE 

So i l Composite 

So i l Composite 
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ecology and environment, inc. 

Projects Resource Recovery 

DRILLING AND SAMPLE LOG 

Job Nos R10-8410-14 

Sheet 2 of 2 

_Boring No; EE-7 

WELL DETAILS DEPTH 
(FEET) 

BEN
TONITE 
SLURRY 

FTNT" 
SAND 

COARSE 
SAND 
AND 
NATURAL 
GRAVEL 

2 " SS 

CASING 

2 " SS 

O.OIO 

SLOT 

SCREEN 

2 " SS 

SUMP 

50- r t=°°1 GP 

•-.o-.-b — £ 

o::.-o/..o--o 

» a-
a., .ct.-.o-. 
° o o ' 
° o o.o 

(•.b.'-o-o;.. 
'9-°o-»-< 
» o-T-o-

Vtf.n-o.-o 
• 0 ? o i » fa--: 

•o-.-6.xj.-i: 

wm 
g, O. O 

9 O f t 
°.,o-:-0v-'-'t. 

72—I-: 

SYMBOL 

O-O; 

.6:'.e 

»: :b-o 9 
L-' .b--, . 
9- O . 9 

•o- •:-9 -. --.C 

70_ j4 .9>° - , 

78 

98 

— 100-

SP 

LITHOLOGICAL DESCRIPTION 

SANDY GRAVEL (cont inued) 

GRAVELLY SAND - Sand, poo r l y s o r t e d , subangu

l a r to subrounded, dark gray to b l a c k , and 

f r os ted qua r t z . S a l t and pepper appearance. 

Pebb les and cobbles at 6 6 ' , f lowing sands at 

7 6 ' . 

TOTAL DEPTH - 100 f t . 

SAMPLE NO. 

85320879 

JA576 

MJA237 

SAMPLE TYPE 

Aqueous grab 
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ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet 1 of 2 

Project: 
Boring Contr.: Boyles Bros. 

Resource Recovery Job No: TDD R10-8410-14 
Location: 30' Southeast of Area E 

_Boring No: EE-8 

Boring Method: Hollow Stem Auger 
Logged by: Randy Holtz/Jim Braddock 
Date Completed: 7/23/85 

Surface Elev:_ 
Casing Elev: 
Total Depth:_ 
Groundwater: 

426.5 f t . Datum: AMSL 

428.4 f t . Datum: AMSL 

100 f t . Datum: Below TOC 

351.8 f t . AMSL 

WELL DETAILS DEPTH 
(FEET) 

SYMBOL LITH0L0GICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

ft NITE 

BEN

TONITE 

SLURRY 

2 : : SS 

CASING 

0— 

2-> 

10-

13 

15 

20— 

— 50— 

SM 

SW 

SW 

SW 

SILTY SAND - Sand, very f i n e - g r a i n e d , w e l l 

s o r t e d , l i g h t to medium gray , and f r o s t e d . 

D ry , mica f l a k e s , some s u r f i c i a l loam mixed in 

SAND w i th SILT. Sand - f i n e - g r a i n e d , w e l l to 

moderately w e l l s o r t e d , subrounded to sub

rounded to subangular , f ros ted and moderate 

o l i v e brown. Small pebbles at 7 ' . 

SAND - Sand, 100%, f i n e - to med ium-gra ined, 

w e l l to moderately w e l l s o r t e d , subangular to 

subrounded, f ros ted to moderate o l i v e brown. 

Becomes more coarse below 1 8 ' . 

85300850 

JA548 

MJA214 

S o i l Composite 

SAND - Sand, 100%, f i n e - to medium-grained, 

w e l l to moderately w e l l s o r t e d , angular to 

subangu lar , f ros ted to o l i v e brown. Occa

s i o n a l 1 ' - 2 ' l enses of cemented sand; smal l 

pebble l a y e r s at 3 5 ' , 47 ' and 5 0 ' . Becomes 

coa rse r at 4 9 ' . 

85300851 
JA549 
MJA215 

S o i l Composite 
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ecology and environment, inc. 

Projects Resource Recovery 

DRILLING AND SAMPLE LOG 

Job Not R10-8410-14 

Sheet 2 of 2 

Boring No; EE-8 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

BEN

TONITE 

SLURRY 

— 50— 

— 54 

— 57 

7 0 -

>9 o. " .< 

° o o* » 
o-:d*;o.0-
•o:*,Q o-':, 
0 * * 0 
i ttbo 
3 ° 0*0* < 
( ° o 0*0 
;*:o.':o:o"* 

GP SANDY GRAVEL - G r a v e l , poor ly so r t ed , subangu

l a r td subrounded, dark g r a y i s h brown to b lack 

f r o s t e d . Pebbles (10-20mm) at 5 4 ' . 

FINE 

SAND 

— 50— 

— 54 

— 57 

7 0 -

wm 
O 0 * 0 ( 

*<* ,?*o , 
°"*.<>.b."*ff 
o*..o.*.* 
«**°,?»' 
0 .-O-I Ct i 
o *•'»•' 

?:o*,°o 
tl*.- *?*.6* ::*!*•.# 
u*. o. 0 , 
* o.-'q O-

°S'o:o 
*>• O A 
"••-9VO 

WO-'ov.-j 
b 9 .? < 
•:«-•».-«? 

s*::o.''.o.*o 

1 o o. °b 

, ° ^ o 

*.*. o.* •9.-.:-. 
«.:'5;:o* 
*o*; :°/ : 
* ->6°° 
« o o. c 

?._<.:>;.. 

*•" •'« 
. *• N *• * * • 

"." '•*•.*•*•"••"• 
•»**•.*•" 

COARSE 

SAND 

2" SS 

CASING 

— 50— 

— 54 

— 57 

7 0 -

wm 
O 0 * 0 ( 

*<* ,?*o , 
°"*.<>.b."*ff 
o*..o.*.* 
«**°,?»' 
0 .-O-I Ct i 
o *•'»•' 

?:o*,°o 
tl*.- *?*.6* ::*!*•.# 
u*. o. 0 , 
* o.-'q O-

°S'o:o 
*>• O A 
"••-9VO 

WO-'ov.-j 
b 9 .? < 
•:«-•».-«? 

s*::o.''.o.*o 

1 o o. °b 

, ° ^ o 

*.*. o.* •9.-.:-. 
«.:'5;:o* 
*o*; :°/ : 
* ->6°° 
« o o. c 

?._<.:>;.. 

*•" •'« 
. *• N *• * * • 

"." '•*•.*•*•"••"• 
•»**•.*•" 

SP 

GRAVELLY SAND - Sand, poor ly so r t ed , subangu

l a r to angular g rave l and subrounded sand, 

dusky y e l l o w i s h brown to g ray ish b l ack . 

~ 78 ~ 78 '•*.• • *•*•*.' 
.̂ r* •.*••' 

2" SS 

0.010 

SLOT 

SCREEN 

2" SS 

0.010 

SLOT 

SCREEN •-

•*• • * 
" • * • " . • * * * ••• •".* 

- **• 
;;-i,v.v 

— 98 

100 

•V-.V*': 
85310391 

JA574 

MJA223 

Aqueous grab 
2" SS 
SUMP 

— 98 

100 

'"• * **.*.• .*.* 
TOTAL DEPTH - 100 f t . 

85310391 

JA574 

MJA223 

Aqueous grab 

TOTAL DEPTH - 100 f t . 

85310391 

JA574 

MJA223 
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ecology and environment, inc. DRILLING AND SAHPLE LOG Sheet 1 o f 2 

Resource Recovery Project: 
Boring Contr.t Boyles Bros. 
Boring Method: Hollow Stem Auger 
Logged by: Randy Holtz/Jim Braddock 
Date Completed: 7/25/85 • 

TDD R10-8410-14 Job No: 
L o c a t i o n : 30' Southeast o f Area E 

Sur face E l e v : 426.2 f t . 

Cas ing E l e v : 424.8 f t . 

T o t a l Depth : 97 f t . 
Groundwater: 352.7 f t . 

Bor ing No: EE-9 

Datum:_ AMSL 

• : AMSL Dati 
Datum: Below TOC 

AMSL 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITHOLOGICAL DE-SCRIPTION SAMPLE NO. SAMPLE TYPE 

CEMENT 

T^lTE 
PELLET 

2" ss 
CASING 

BEN
TONITE 
SLURRY 

— 0 -

2 - t 

— 10-

— 12 

30—: 

SM 

SW 

SW 

SILTY SAND - Sand, f i n e - to very f i n e - g r a i n e d , 

w e l l s o r t e d , subrounded to subangular , l i g h t 

to medium gray , c l e a r and f r os ted . 

SAND - Sand, 100%, f i n e - to medium-grained, 

w e l l to moderately w e l l so r t ed , subangular to 

angu la r , l i g h t to dark brown. Large pebbles 

and f i l l ma te r i a l 8 ' - 1 0 ' . 

SAND - Sand, 100%, f i n e - to medium-grained, 

moderately w e l l to w e l l so r t ed , subangular to 

subrounded, most ly f r o s t e d , a lso dark to 

moderate o l i v e brown. Large mica f l a k e s ; 

pebbles (4-10mm) at 1 8 ' . Occasional cemented 

sand. 

85300852 
JA550 
MJA216 

Soi l Composite 

SP 

SAND - Sand, 100%, medium-grained, poor ly 

s o r t e d , f ros ted to moderate o l i v e brown. 

Ex tens i ve cemented sand at 35 ' and 4 4 ' . 

85310853 
JA551 
MJA217 

Soi l Composite 

- 50-
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ecology and environment, inc. 

Project8 Resource Recovery 

DRILLING AND SAMPLE LOG 

Job No: R10-8410-14 

Sheet 2 of 2 

Boring No: EE-9 

WELL DETAILS DEPTH 

(FEET) 

SYMBOL LITHOLOGICAL DESCRIPTION SAMPLE NO. SAMPLE TYPE 

TONITE 
SLURRY 

— 50— 

— 52" 

— 54 

SP SAND w i t h GRAVEL - Sand, c o a r s e - g r a i n e d , 

p o o r l y s o r t e d , subrounded, dark gray and 

f r o s t e d ; g r a v e l , ve ry we l l so r t ed , subrounded. 

Sma l l pebbles (5-8mm) at 5 5 ' , becomes coarser 

below 5 8 ' . 

FINE 

— 50— 

— 52" 

— 54 

*"*•"* •*."•' 
SAND w i t h GRAVEL - Sand, c o a r s e - g r a i n e d , 

p o o r l y s o r t e d , subrounded, dark gray and 

f r o s t e d ; g r a v e l , ve ry we l l so r t ed , subrounded. 

Sma l l pebbles (5-8mm) at 5 5 ' , becomes coarser 

below 5 8 ' . 

— 50— 

— 52" 

— 54 
u"» *•".*"••.*. 

SAND w i t h GRAVEL - Sand, c o a r s e - g r a i n e d , 

p o o r l y s o r t e d , subrounded, dark gray and 

f r o s t e d ; g r a v e l , ve ry we l l so r t ed , subrounded. 

Sma l l pebbles (5-8mm) at 5 5 ' , becomes coarser 

below 5 8 ' . 

COARSE 

SAND 

AND 

2 " SS 

CASING 

6 1 -

63— **.*.%* ,•' 
.* "•*"•"! 

GP 

SP 

SANDY GRAVEL - G r a v e l , poor ly so r t ed , subangu

l a r , dark gray to b l a c k , f r o s t e d . 

GRAVELLY SAND - Sand, poor ly s o r t e d , angu lar , 

dark gray to b l ack , sa tu ra ted . Grave l - very 

w e l l s o r t e d . Cobbles and pebbles 8 5 ' - 1 0 0 ' . 

NATURAL 

GRAVEL 

7 0 -

• '* • "• • •' ' **• •* •* * 
• !*••• '.* • /"**.•"«*•*' SP 

GRAVELLY SAND - Sand, poor ly s o r t e d , subangu

l a r to angular g rave l and subrounded sand, 

dusky y e l l o w i s h brown to g ray ish b l a c k . 

— 75 
"* *"••.**•*' 

— 75 
X'** ••*•* 

• 

.*• • .* 
2 " SS 

0.010 

SLor 

SCREEN "***.*•**•*' ' • * • i * * • 

i * • * * * " • * • -• • •. 
'•*••••.* ,* •'.*"*.•«•* 
. • •• • >. — 95 

_ 97 

2 " SS 
SUMP 

— 95 

_ 97 TOTAL DEPTH - 97 f t . 85310390 

JA572 

MJA222 

Aqueous grab — j i — TOTAL DEPTH - 97 f t . 85310390 

JA572 

MJA222 

Aqueous grab 
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e c o l o g y a n d e n v i r o n m e n t . I n c . 

DRILLING 
WEEKLY PROGRESS REPORT 

TOW 
^ r V . y i . , Resource Recovery Corp. [ . [ i b NO.I R-20-8410-14 * • * Endingi 8 / 6 / 8 5 

orii iari W. Frankl in Driller-- Helper, K. Jones/A. A r o n s o f l ^ l o o l . t l R. Holtz 

Number o f D r i l l H o l e a D r i l l e d and C o m p l e t e d , 1 1 d a . y S = 9 5 1 f e e t A v e r a g e F e e t / D a y , 8 6 . 4 / d a y 

D r i l l H o l e I n f o r m a t i o n ! 

1 . H o l e D e s i g n a t i o n : E E - l - A T o t a l D e p t h l 2 3 ' S t a t i c Wa te r L e v e l : N / A 

n . i i - . A r i „» n.^, Mobile B-80 rig with 4" hollow stem 
Ho* H o l e K 8 i D r i l l e d and E q u i p m e n t Uaed t _ f 

augers. ' ' 

Was H o l o C a s e d ? N Type and Amount o f C a s i n g U s e d : N / A S c r e e n e d I n t e r v a l , N / A 

7 / 1 5 / 8 5 Type and siz» of Well Screen: Johnson Sta in less Steel .01 s l o t s ize 

Amount o f S a n d , G r a v e l o r Cement U s e d : N / A . 

Was H o l e D e v e l o p e d ? NO . 

Probi^s Encountered, Large cobbles and boulders encountered causing augers 

to b ind. Hole was abandoned. 
2 . h b l e D e s i g n a t i o n : E E - l - B T o t a l D e p t h : 4 3 ' S t a t i c Wate r L e v e l : _ N M 

H o - H o l e was D r i l l e d and E q u i p m e n t U s e d . M o b i l e B - 8 0 r i g W i t h 4 " h o l l O W S t e m 

augers 
Was H o l e C a s e d ? N Type and Amount oT C a s i n g U s e d : N / A S c r e e n e d I n t e r v a l : 

Type a n d S i z e o r W e l l S c r e e n : J o h n s o n S t a i n l e s s S t e e l . 0 1 s l o t S l ' z e . 

7 / 1 6 / 8 5 o f - S a n d f G r a v e l o r Cement U s e d , N / A 

No 

N/A 

Was H o l e D e v e l o p e d ? 

Probes Encountered: Large Cobles and boulders encountered, hole abandoned, 
move to Area B--

H o l e D e s i g n a t i o n : E E ~ 4 T o t a l D e p t h : 7 2 S t a t i c Wate r L e v e l : 4 3 * 

Haw H o l e was Drilled and Equipment Used, Mobile B-80 r i g with 4" hollow stem augers, 

~~ v s~S 52^ I i 48-70' 
Was H o l e Cased7 ' Type and Amount o f C a s i n g U s e d : 0 ' J ' S c r e e n e d I n t e r v a l : 

Type and S i z e o f W e l l S c r e e n : J o h n S O n S t a i n l e S S S t e e l . 0 1 S l o t s i z e 

" M n ^ ^ou,t of sand, Gravel or c^ent Used, 30' coarse sand, f ine 25' bentonite, 17 cement 

was Hole Developed? Y, 30 gallons purged out on 7/21/85 

problems Encountered: Flowing sands causing problems with i ns ta l l a t i on of casing. 

S i g n a t u r e / D a t e 

*11 days actual drilling - other days spend decontarfnnation 

; V . P . T e c h n i c a l S e r v i c e s , P r o j e c t D i r e c t o r , P r o j e c t M a n a g e r , P r o j e c t F i l e 

B-19 
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e c o l o g y a n d e n v i r o n m e n t , i n c . 

DRILLING 
WEEKLY PROGRESS REPORT 

. D' o n ' a n i n_i A w™t rnriinm 8 / 6 / 8 5 __ . c,» , Resource Recovery Corp. E A E Job NO.I R-20-8410-14 * « * Ending, 
Work b i t e : _ _ _ _ _ - • 

Driller, W. Frank l in Driiier-a Helper, K. Jones/A. A ronso_^ l o q i . t , R. Holtz 

Number of D r i l l Holes D r i l l e d and 
c^pieted, 11 days = 951' A v e r B a o r __ t / t > _ y I 86.4'/day_ 

D r i l l H o l o I n f o r m a t i o n , 

1 . H o l o D e s i g n a t i o n , E E - 5 - A . T o t a l D e p t h , 7 8 ' S t a t i c Wa te r L e v e l , _ 2 _ 2 5 _ 

How H o l o was 

augers. 

„,__ „ _ . . „ Mobile B-80 r i g with 4" hollow stem 
D r i l l e d and E q u i p m e n t U s e d , J 

Was H o l o C a s e d ? _ Y Type and Amount o f C a s i n g U s e d , S . S . 5 8 ' . S c r e e n e d I n t e r v a l , 5 6 . 2 5 ' 

r u ,i c „, Johnson Stainless Steel .01 slot size 
7 / 1 9 / 8 5 T y p o Screen, . _ 

^ o ^ t of sand, Gravel or c^ent Used, 30' coarse & f ine sand. 2' bentoni te pe l le ts , 

Was H o l e D e v e l o p e d ? N o 

Problems Encountered, Sand had flowed up inside the augers and when pe l le ts 

were introduced they seized the casing to the augers. Hole abandone. . 

H o l e D e s i g n a t i o n : E E - 5 - B T o t a l D e p t h , , 7 2 ' S t a t i c Wate r L e v e l , _ _ _ _ _ 

How Ho le - a s D r i l l e d and E q u i p m e n t U s e d , M o b i l e B - 8 0 r i q w i t h 4 " h o l l O W S t e m 

a u 9 e r s - • s , 5 2 . 5bT7_T 
Was H o l e C a s e d ? Y Type and Amount o f C a s i n g U s e d : ' ' S c r e e n e d I n t e r v a l , 

7 / 2 0 / 8 5 Tvpe and S i r e o f W e l l S c r e e n : J o h n S O n S t a i n l e S S S t e e l . 0 1 S l o t S i z e . 
y ' . , „ M 32' coarse, find sand 28' bentonite 12' grout. 

Amount o f S a n d , G r a v e l o r Cement U s e d , : . 

, ^ , Yes on 7/21 - 30 gallons purged out. ; 
Was H o l e D e v e l o p e d ? • • 
Problems Encountered: F l o w i n g c a n r k r a i d i n g cnmp m i n o r p rnh lems w i t h r a s i n g r 

i n s t a l l a t i o n •• . 

3 . H o l e D e s i g n a t i o n : ^ T o t a l D e p t h , S t a t i c Wa te r L e v e l , _ _ _ _ _ 

How Ho le was 
, _ _ r . f „ Mobile B-80 rig with 4" hollow stem augers. 

D r i l l e d and E q u i p m e n t U s e d , _. . . 

7 / 2 3 / 8 5 K a s H o l e Cas=d? Y Type and Amount o f C a s i n g U s e d , S . S . 8 0 ' S c r e e n e d I n t e r v a l , 7 _ _ _ 0 0 _ 

Type and S i - o f W e l l S c r e e n : J o h n S O H S t a i n l e S S S t e e l . 0 1 S l o t S i z e . 

Amount of Sand, Gravel or c^ent Used, 50' sand (coarse, f ine) 38' bentoni te, 12' grout 

was Holo Developed? Yes. 24.8 gal lons purged on 7/24/85. 

Problems Encountered: Casing rose about 3' at beginning of auger withdrawl 

a f te r sand pack was i n , no more rose up. . 

, bu t 

Vy -c_ \n3g_r 

V . P . T e c h n i c a l S e r v i c e s , P r o j e c t D i r e c t o r , P r o j e c t M a n a g e r , P r o j e c t r i l e ^ ^ 8 0 2 5 
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^ _ l e J Resource Recovery Corp. E & E Job NO., R-20-8410-14 W_* Ending, 8 / 6 / 8 5 

nrii ier, W. Frankl in Dril ler-. Helper, K. Jones/A. A r o n s o f l ^ j . , , R. Holtz 

N _ . b e r o r D r ^ e T ^ ^ 1 1 = 9 5 1 f " * - e r . 9 e F e e t / D a y , f _ i _ ^ 

D r i l l H o l e I n f o r m a t i o n , 

H o l e D e s i g n a t i o n , E E ' 9 T o t a l D e p t h , 9 7 ' S t a t i c Wate r L e v e l , 1 

7/25/85 

Mobile B-80 rig with 4" hollow stem 
How H o l e was D r i l l e d Bnd E q u i p m e n t U s e d , . 

augers. _ * 

Was Holo Cased? Y Type and Amount or Casing Used, S.S. 7 5', Screened Interval, 75-97' _ 

r u *~ . Johnson Stainless Steel .01 slot size ^ ^ ^ ^ ^ ^ 
Type and S i z o o f W e l l S c r e e n , . . 

Amo_,t or sand, Gravel or Cedent Used, 33' coarse & f ine sand, 54' bentonite, 1 0 ' j r o u t 

was Holo Developed? Yes. 24.5 gallons purged on 7/30/85 . 
» _4. Flowing sand causing some problems with casing i n s t a l l a t i o n . 

Problems Encountered, 3 - _ • 

2 . H o l e D e s i g n a t i o n : E E - 7 T o t a l D e p t h , , 1 0 0 ' S t a t i c Wate r L e v e l , 7 3 . 2 ' 

How tel. was D r i l l e d and E q u i p m e n t U s e d , M o b i l e B - 8 0 H q w i t h 4 " h o l l O W S t e m 

augers. . 
Was H o l e C a s e d ? Type and Amount o f C a s i n g U s e d : S . S . 8 0 ' S c r e e n e d I n t e r v a l , 7 8 - 1 0 0 ' . 

7/29/85 T « * a n d S i 2 C ° r H e l 1 S c r e e n : J o h n s o n Sta in less Steel .01 s l o t s i z e . _ _ 
Amount or sand, Gravel or Cement Used, 30' sand coarse & f i n e , 60' bentonite, 10' grout 

was Hole Developed? Yes . 30 gallons purged 7/30/85 _ 

Problems Encountered: Some debris at beginning of hole but no major d i f f i c u l t i e s _ 

encluntered : . ; — — . 
3 Hole Designation: ' EE-6 Total Depth, Static Water Level, _______ 

_ P , , ,, . Mobile B-80 rig with 4" hollow stem augers. 
How H o l e was D r i l l e d and E q u i p m e n t U s e d , " u " _* _ — 

Was H o l e C a s e d ? 
Type and Amount o f C a s i n g U s e d : S - S - 8 0 ' S c r e e n e d I n t e r v a l , 7 7 . 5 t Q 9 9 . 5 ' 

7 / 3 1 / 8 5 Type and S i z e o f W e l l S c r e e n , J o h n S O O S t a i n l e S S S t e e l . 0 1 S l O t s i z e . 

Amount or sand, Gravel or Cement Used, 30' coarse and f ind sand, 58' bentonite, 12' grout 

Was H o l e D e v e l o p e d ? Y e S • 2 4 ' 5 OH 8 / 2 / 8 5 

P r o b l e m s E n c o u n t e r e d : 

102' . 

Flowing sands caused casing to be set at 99.5 instead of 

S i g n a t u r e / D a t e 

V . P . T e c h n i c a l S e r v i c e s , P r o j e c t D i r e c t o r , P r o j e c t M a n a g e r , P r o j e c t T i l e -iU.8025 
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e c o l o g y a n d e n v i r o n m e n t , i n c . 

DRILLING 
WEEKLY PROGRESS REPORT 

Work S i t e I 
Resource Recovery Corp. z & E Job NO.I R-20-8410-14 >6~* Endingt . D ' . W ' fl4in.l t VSEE- F n d l n a t 8 / 6 / 8 5 

D r i n = r , W. Frankl in Dri l ler-. Helper, K. Jones/A. A r o n s o f t o l o f l i . t l R- Holtz _ 

\ r. r o l - f a d , 1 1 ^ = 9 5 i f e e t A v e r a g e r e e t / D . y . 8 6 . 4 / d a y 
Number o f D r i l l H o l e s D r i l l e d and C o m p l e t e d , . * v o r 9 ' 

8/2/85 

8/4/85 

8/6/85 

88' S t a t i c Wa te r L e v e l , 
59.2' D i [ I l l Hole I n f o r m a t i o n , 

) . Hole D e s i g n a t i o n , T o t a l Depth, 

_ r i Mobile B-80 r i g with 4" hollow stem 
How Ho le was D r i l l e d and E q u i p m e n t U a e d , _ — 

augers. 

Was H o l o C a s e d ? 
Y Type and Amount o f C a s i n g U s e d , S . S . 6 9 ' . S c r e e n e d I n t e r v a l , 6 6 - 8 8 ' . 

Johnson Sta in less Steel .01 s l o t s ize 
43 

Type and Sire of Well Screon, 

Amount of Sand, Gravel or Cement Used, 

was Hole Developed? Yes. 28 gallons purged on 8/3/85 

sand (coarse & f i n e ) , 35' bentonite, 10' grout 

P r o b l e m s E n c o u n t e r e d , NO p r O b e l l T l S a t a l l 

EE-3 Total Depth, • 
87 S t a t i c Wa te r L e v e l , 

62' 
2 . H o l e D e s i g n a t i o n : 

How Ho le was D r i l l e d and E q u i p m e n t U s e d , M o b i l e B - 8 0 H 9 W i t h 4 " h o l l O W S t e m 

augers. 

Was H o l e C a s e d ? Y 
Type and Amount o f C a s i n g U s e d : S . S . 6 7 ' S c r e e n e d I n t e r v a l , 6 5 - 8 7 ' 

Type and S i r e o f W e l l S c r e e n : J o h n S O n S t a i n l e S S S t e e l . 0 1 S l o t S l ' z e . 

_ 27' coarse & f ine sand. 48' bentonite, 12' grout 
Amount o f S a n d , G r a v e l o r Cement U s e d , _ . 

, Yes. 28 gallons purged out on 8/6/85 
Was H o l e D e v e l o p e d ? f _ _ • — — 

Hiqh Hnu readings caused us to wear PAPRs throughout the 
P r o b l e m s E n c o u n t e r e d : J . _ •—" : 

ent i re hole. : . — 
EE-2 Total Depths 86 Static Water Level! 68.5' 

H o l e D e s i g n a t i o n : . . 

. .. _• Mobile B-80 r i g with 4" hollow stem augers, 
How Ho le was D r i l l e d and E q u i p m e n t U s e d , . ___ . 

Was H o l e Cased7 Type and Amount o f C a s i n g U s e d ; 66' S c r e e n e d I n t e r v a l , 6 4 - 8 6 ' 

Type and S i z e o f W e l l S c r e e n : J o h n S O n S t a i n l e S S S t e e l . 0 1 S l o t S i z e . 

Amount of sand, Gravel or Cement u,ed, 26' sand (coarse & f ine) 50' bentonite, 10' grout 

was Hole Developed? Yes. 28.2 gallons purged on 8/6/85 ; " . . 

P r o b l e m s E n c o u n t e r e d : NO p r o b l e m s a t a l l . _ — 

S i g n a t u r e / D a t e 

V . P . T e c h n i c a l S e r v i c e s , P r o j e c t D i r e c t o r , P r o j e c t M a n a g e r , P r o j e c t F i l e 
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APPENDIX C 

SAMPLE DOCUMENTATION SUMMARY 



SITU NAME: RESOURCE RECOVERY 

CASE NO. 4679 

TOD NO. : R10-8410-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : 1GB-10-PUZZ 

Locat ion 

Number Sample 

(RRC-) Number 

Date/Time 

Collected 

Matrix/Grab 

or 

Composite 

Detect Ion 

I. imit 

Tederal 

Express 

Air B i l l 

Number 

W1 85281002 7/10/85 Aqueous Grab 0.2 ppb 463973090 

W1 JA536 7/10/85 Aqueous Grab Varies 463973086 

Wl MJA203 7/10/85 Aqueous Grab Varies 463973016 

W2 85281003 7/10/85 Same 0.2 ppb 463973090 

W2 JA538 7/10/85 Same Varies 463973086 

O 
I 

W2 MJA205 7/10/85 Same Varies 463973042 

W3 B5281001 7/09/85 Same 0.2 ppb 463973101 

W3 JA533 7 /09/85 Same V a r i e s 463973123 

W3 MJA202 7/09/85 Same Varies 463973112 

W4 85281004 7/11/85 Aqueous Grab 0.2 ppb 463973031 

W4 JA539 7/11/85 Aqueous Grab Varle3 463973042 

W4 HJA206 7/11/85 Aqueous Grab Varies 463973053 

Paqe 1 of 10 

Date/Time Sample Destination/ 

Shipped Containers Analysis Remarks 

7/10/85 

1600 

7/10/85 

1600 

7/10/85 

1600 

7/10/85 

1600 

7/10/85 

1600 

7/10/85 

1600 

7/09/85 

1600 

7/09/85 

1600 

7/09/85 

1600 

7/11/85 

1600 

7/11/85 

1600 

7/11/85 

1600 

2 1 - l l t e r amber EPA L a b / P e s t i c i d e s 

2 40-ml vi a l s 

4 1-llher amber 

1 1 - l i t e r po ly 

Rock Mounta in / 

Organic 

Lot #85172222 

V i a l Lot #24292122 

Amber Lot #85172222 

C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorganic 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s 

2 40-ml v i a l s 

4 1 - l i t e r amber 

1 1 - l l t e r po ly 

2 1 - l i t e r amber 

2 40-ml v i a l s 

4 1 - l l t e r amber 

1 1 - l l t e r poly 

Rocky Mounta in / 

Organ l c 

Lot #85172222 

V i a l Lot #24292122 

Amber Lot #85172222 

C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorganic 

EPA L a b / P e s t i c i d e s 

Rocky Mounta in / 

Organic 

Lot #85172222 

V i a l Lot #24292122 

Amber Lot #85172222 

C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorganic 

Z 1 - l i t e r amber EPA L a b / P e s t i c i d e s 

2 40-ml v i a l s Rocky Mounta in / 

4 1 - l i t e r amber Organic 

Lot #85172222 

V i a l Lot #24292122 

Amber Lot #05172222 

1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorganic 



'SITE NAME! RESOURCE RECOVERY 

CASE NO. 4679 

TDD NO. : R1Q-8410-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : TGB-IO-PUZZ 

Locat ion 

Number Sample 

(RRC-) Number 

Date/Time 

Collected 

Matrix/Grab 

or 

Composite 

Detection 

Limit 

Federal 

Express 

Air B i l l 

Number 

W5 85281005 7 /11/85 

1155 

Aqueous Grab 0.2 ppb 463973031 

W5 JA540 7/11/85 

1155 

Same V a r i e s 463973042 

W5 MJA207 7/11/85 

1155 

Same Variea 463973053 

DWW 85281006 7/11/85 

1116 

Same 0.2 ppb 463973031 

O 
I 

ro 

DWW 

DWW 

JA541 

MJA208 

7/11/85 

1166 

7/11/85 

1116 

Same 

Same 

V a r i e s 463973042 

V a r i e s 463973053 

BRS-01 85281000 7 /09/85 

0800 

Same 0.2 ppb 463973101 

BRS-01 JA534 7/09/85 

0800 

Same Va r i es 463973123 

BRS-01 MJA201 7/09/85 

0800 

Same Va r i es 463973112 

TP-01 JA534 7/09/85 

0845 

Aqueous Varies 46373123 

TP-02 JA537 7/10/85 

1425 

Aqueous Varies 463973086 

TP-03 JA542 7/11/85 

1430 

Aqueous Varies 463973042 

Page_2_of_ 10 

Date/Time Sample D e s t i n a t i o n / 

Shipped Conta iners A n a l y s i s Remarks 

7/11/85 2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

1600 

7/11/85 2 40-ml v i a l s Rocky Mounta in / V i a l Lot #24292122 

1600 4 1 - l l t e r amber Organic Amber Lot #85172222 

7/11/85 1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l Lot #35157312 

1600 Inorganic 

7/11/05 2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

1600 

7/11/85 2 40-ml v i a l s Rocky Mounta in / V i a l Lot #24292122 

1600 4 1 - l i t e r amber Organic Amber Lot #85172222 

7/11/85 1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l Lot #35157312 

1600 Inorganic 

7 /09/85 2 1 - H t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

1600 

7/09/85 2 40-ml v i a l s Rocky Mounta in / V i a l Lot #24292122 

1600 4 1 - l l t e r amber Organic Amber Lot #85172222 

7/09/85 1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

1600 Inorganic 

7/09/85 2 40-ml v i a l s Rocky Mounta in / Lot #24292122 

1600 VOA 

7/10/85 2 40-ml v i a l s Rocky Mounta in / Lot #24292122 

1600 VOA 

7/11/85 2 40-ml v i a l s Rocky Mounta in / Lot #24292122 

1600 VOA 



SITU NAME: RESOURCE RECOVERY TDD NO. : R10-8410-14 

CASE NO. 4768 PROJECT CODE: TCE-2394 

ACCOUNT MO. : TGB-IO-PUZZ 

Loca t i on Ma t r i x /G rab 

Number Sample Date/Time or De tec t i on 

(RRC-) Number C o l l e c t e d Composite L im i t 

Tedero l 

Express 

A i r B i l l 

Number 

1P-04 JA578 7/22/85 

1350 

Aqueous V a r i e s 129006684 

TP-05 JA568 8 /01/85 

1400 

Aqueous Varies 129006754 

TP-06 JA338 8 /05/85 

1400 

Aqueous Varies 129006625 

TP-07 JA302 8 /07 /85 

0900 

Aqueous Varies 155009260 

Auger 

Rinsate 

85320884 8 /07 /85 

1230 

Aqueous 0.2 ppb 463973974 

O 
I Auger 

w R i n s a t e 

JA303 8 /07/85 

1230 

Aqueous Varies 155009260 

Auger 

Rinsate 

MJA236 8 /07 /85 

1230 

Aqueous V a r i e s 463973020 

Transfer 85320880 8 /07/85 

Blank for lo t 0900 

#85175102 

Aqueous 0.2 ppb 463973974 

Trans fe r JA301 8 /07 /85 

Blank 1300 

Aqueous Varies 155009260 

EE-1 85320877 8/05/85 

1040 

Aqueous Grab 0.2 ppb 129006636 

EE-1 JA554 B/05/85 

1040 

Aqueous Grab Varies 129006625 

EE-1 MJA221 8/05/85 

1040 

Aqueous Grab Varies 129006640 

Page_3_qf_10 

Date/Time Sample 

Shipped Conta iners 

D e s t i n a t i o n / 

A n a l y s i s 

7 /22/85 2 40-ml v i a l s Rocky Mounta in / 

1600 VOA 

Remarks 

Lot #24292122 

8 /01/85 

1600 

2 40-ml v i a l s A . T . l . / V O A Lot #24292122 

8 /05/85 2 40-ml v i a l s Rocky Mounta in / 

1530 VOA 

Lot #24292122 

0 /07/85 

1500 

2 40-ml v i a l s A . T . I . / V O A Lot #24292122 

8 /07/85 

1500 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85175162 

8 /07 /85 4 1 - l i t e r amber A . T . I . / O r g a n i c 

1500 2 40-ml v i a l s 

V i a l Lot #24292122 

Amber Lot #85175162 

8 /07/85 1 1 - l l t e r poly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

1500 Inorganic 

8 /07/85 

1500 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85175162 

8 /07 /85 

1500 

4 1 - l i t e r amber A . T . I . / O r g a n i c s Lot #85175162 

8 /05/85 

1530 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

8 /05/85 

1530 

2 40-ml v i a l s 

4 1 - l i t e r amber 

A . T . I . / O r g a n i c s V i a l Lot #25292122 

0/05/85 1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

1530 Inorganics 



SITE NAHE: RESOURCE RECOVERY 1DD NO. : R10-8410-14 

CASE NO. 4768 " " PROJECT CODE: TCE-2394 
" ACCOUNT MO. : TGB-IO-PUZZ 

Federal 

Location Matrix/Grab Express 

Number Sample Date/Time or Detection Air B i l l 

(RRC-) Number Collected Composite Limit Number 

EE-2 85320885 8/07/85 

0930 

Aqueous Grab 0.2 ppb 463973974 

EE-Z JA572 8/07/85 

0930 

Aqueous Grab Varies 155009260 

EE-2 MJA249 8/07/85 

0930 

Aqueous Grab Varies 463973020 

EE-3 85320881 8/07/85 

1000 

Aqueous Grab 0.2 ppb 85320881 

EE-3 JA573 8/07/85 

1000 

Aqueous Grab Varies 155009260 

O EE-3 MJA248 8/07/85 

1000 

Aqueous Grab Varies 463973020 

EE-4 85281029 7/22/85 

1415 

Aqueous Grab 0.2 ppb 129006732 

EE-4 JA569 7/22/85 

1415 

Aqueous Grab Varies 129006684 

EE-4 MJA234 7/22/85 

1415 

Aqueous Grab Varies 129006743 

EE-5 85281030 7/22/85 

1500 

Aqueous Grab 0.2 ppb 129006732 

EE-5 JA570 7/22/85 

1500 

Aqueous Grab Varies 129006684 

EE-5 MJA238 
(MJA235) 

7/22/85 
1500 

Aqueous Grab Varies 129006743 

Page_4__f_10 

Date/Time Sample 
Shipped Containers 

Dest ination/ 

Analysis Remarks 

8/07/85 

1500 

8/07/85 

1500 

8/07/85 

1500 

8/07/85 

1500 

8/07/85 

1500 

8/07/85 

1500 

7/22/85 

1600 

7/22/85 

1600 

7/22/85 

1600 

7/22/85 

1600 

7 /22/85 

1600 

2 1 - l l t e r amber EPA L a b / P e s t i c i d e s 

2 40-ml v i a l s 

4 1 - l i t e r amber 

A . I . I . / O r g a n i c s V i a l Lot #24292122 

Lot #85172222 

1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

2 40-ml v i a l s A . T . I . / O r g a n i c s 

4 1 - l l t e r amber 

V i a l Lot #24292122 

Amber Lot #85172222 

1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

2 40-ml v i a l s A . T . I . / O r g a n i c s 

4 1 - l l t e r amber 

V i a l Lot #24292122 

Amber Lot #05172222 

1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 

2 1 - l l t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

2 40-ml v i a l s A . T . I . / O r g a n i c s 

4 1 - l l t e r amber 

V i a l Lot #24292122 

Amber Lot #85172222 

7/22/85 

1600 

1 1 - l i t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 



SITE NAME: RESOURCE RECOVERY 

CASE NO. 4768 

tDD NO. : R10-8410-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : TGB-IO-PUZZ 

Locu t ion Ma t r i x /G rab 

Number Sample Date/Time or D e t e c t i o n 

(RRC-) Number C o l l e c t e d Composite L im i t 

Fede ra l 

Express 

A i r B i l l 

Number 

EE-6 85320878 8/05/85 

0930 

Aqueous Grab 0.2 ppb 129006636 

EE-6 JA575 8/05/85 

0930 

Aqueous Grab Varies 129006625 

EE-6 MJA227 8/05/85 

0930 

Aqueous Grab Varies 129006640 

EE-7 85320879 8/05/85 

0830 

Same 0.2 ppb 129006636 

EE-7 JA576 8/05/85 

0830 

Same Varies 129006625 

O EE-7 
I 
cn 

MJA237 8/05/85 

0830 

Same Varies 129006640 

EE-8 85310391 8/01/85 

1130 

Same 0.2 ppb 129006695 

EE-B JA574 8/01/85 

1130 

Same Varies 129006754 

EE-8 MJA223 8/01/85 

1130 

Same Varies 129006706 

EE-9 05310390 8/01/85 

1400 

Aqueous Grab 0.2 ppb 129006695 

EE-9 JA571 8/01/85 

1400 

Aqueous Grab Varies 129006754 

EE-9 MJA222 8/01/85 

1400 

Aqueous Grab Varies 129006706 

Page_5_o_f 10 

Date/Time Sample 

Shipped Containers 

8/05/85 

1530 

Destination/ 

Analysis Remarks 

2 1 - l l t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

8 /05/85 2 40-ml v i a l s A . T . I . / O r g a n i c s 

1530 4 1 - l l t e r amber 

V i a l Lot #24292122 

Amber Lot #85172222 

8 /05/85 

1530 

8 /05/85 

1530 

1 1 - l l t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

8 /05/85 

1530 

2 40-ml v i a l s 

4 1 - l l t e r amber 

A . T . I . / O r g a n les V i a l Lot #24292122 

Amber Lot #85172222 

8 /05 /85 

1530 

8 /01/85 

1600 

8 /01/85 

1600 

8/01/85 

1600 

8/01/85 

1600 

1 1 - l l t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 

2 1 - l l t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

40-ml v i a l s EPA Lab/ t^est i c i d e s V i a l Lot #24292122 

1 1 - l l t e r po ly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 

2 1 - l i t e r amber EPA L a b / P e s t i c i d e s Lot #85172222 

8 /01/85 2 40-ml v i a l s A . T . I . / O r g a n i c s 

1600 4 1 - l i t e r amber 

Vial Lot #24292122 

Amber Lot #85172222 

8/01/85 

1600 

1 1 - l i t e r poly C a l i f o r n i a A n a l y t i c a l / Lot #35157312 

Inorgan ics 



S H E NAME: RESOURCE RECOVERY 

CASE NO. 4768 

TDD NO. : R10-8410-14 

PROJECT CODE: TCE-2394~ ~ 

ACCOUNT NO. : TGB-IO-PUZZ 

Locat ion 

Number 

(RRC-) 

Sample 

Number 

Date/Time 

C o l l e c t e d 

Matrix/Grab 

or 

Compos i t e 

Detect ion 

L im i t 

Federa l 

Express 

A i r B i l l 

Number 

EE-1 

10-30 f t . 

85310396 8 /02/85 

0810 

S o i l 

Composite 

0.2 ppb 129006603 

EE-1 

10-30 f t . 

JA544 8/02/85 

0810 

Soi l 
Compos i te 

Va r i es 12900651 

EE-1 

10-30 f t . 

MJA210 8 /02 /85 

0810 

S o i l 

Composite 

V a r i e s 129006640 

EE-1 

30-gw 

85310397 8 /02/85 

1030 

S o i l 

ComposIte 

0.2 ppb 129006603 

EE-1 

30-gw 

JA545 8 /02 /85 

1030 

Soi l 
Composite 

V a r i e s 129006651 

O 
I 

C h 

EE-1 

30-gw 

MJA211 8 /02 /85 

1030 

S o i l 

Composite 

V a r i e s 129006640 

EE-2 

10-30 f t . 

85320082 8 /06/85 

0800 

S o i l 

Composite 

0.2 ppb 463973974 

EE-2 
10-30 f t . 

JA546 8 /06/85 

0800 

S o i l 

Composite 

V a r i e s 155009271 

EE-2 

10-30 f t . 

MJA212 8/06/85 

0800 

S o i l 

Composite 

Va r i es 463973020 

EE-2 

30-gw 

85320083 8/06/85 
1015 

So i l 
Composite 

0.2 ppb 463973974 

EE-2 

30-gw 

EE-2 
30-gw 

JA547 

MJA213 

8 /06/85 

1015 

8 /06/85 
1015 

Soil 

Composite 

Soil 
ComposIte 

VarIe9 

Varies 

155009271 

463973020 

Page_6__f_10 

Date/Time Sample 
Shipped Containers 

Dest ination/ 

Analysis Remarks 

8 /02/85 

1600 

8 /05/85 

1600 

8 /05/85 

1530 

8 /02/85 

1600 

8 /05 /85 

1530 

8 /05/85 

1530 

8 /07 /85 

1500 

8 07.. g l a s s j a r EPA L a b / P e s t i c i d e s 

8 o z . g l a s s j a r EAL/Organ ics 

8 o z . g l a s s j a r C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

8 o z . g l a s s j a r EPA L a b / P e s t i c i d e s 

8 o z . g l a s s j a r EAL/Organ ics 

8 o z . g l a s s j a r C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

8 o z . g l a s s j a r EPA L a b / P e s t i c i d e s 

8 /07 /85 

1500 

8 /07 /85 

1500 

8 /07 /85 

1500 

8 /07 /85 

1500 

8 /07 /85 

1500 

8 o z . g l a s s j a r EAL/Organ ics 

8 o z . g l a s s Jar C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

8 o z . g l a s s Jar EPA L a b / P e s t i c i d e s 

8 o z . g l a s s Ja r EAL/Organ ics 

8 o z . g l a s s Ja r C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 



SITE NAME: 

CASE NO. 

RESOURCE RECOVERY 

4768 

TDD NO. •. R10-8410-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : TGB-IO-PUZZ 

Paqe 7 oT 10 

Locat ion 

Number Sample 

(RRC-) Number 

Date/Time 

Collected 

EE-3 

10-30 f t . 

EE-3 

10-30 f t . 

O 
I 

-^1 

EE-3 

10-30 f t . 

EE-3 

30-gw 

EE-3 

30-gw 

EE-3 

30-gw 

EE-4 

10-20 f t . 

EE-4 

10-20 f t . 

EE-4 

10-20 f t . 

EE-4 

20-gw 

EE-4 

20-gw 

EE-4 

20-gw 

JA560 

MJA228 

JA561 

MJA2Z9 

85290825 

JA562 

MJA231 

85290826 

JA563 

MJA230 

8 /07/85 

0930 

8 /07 /85 

0930 

8 /07 /85 

0930 

8/07/85 

1030 

8/07 /85 

1030 

8 /07 /85 

1030 

7 /17 /85 

1340 

7 /17/85 

1340 

7/17/85 

1340 

7 /17/85 

1615 

7/17/85 

1615 

7/17/85 

1615 

Matrix/Grab 

or 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite Soil Composite 

Detect ion 

Limit 

0.2 ppb 

Varies 

federal 

Express 

Air B i l l 

Number 

Date/Time Sample 

Shipped Containers 

Dest ination/ 

Analysis Remarks 

0.2 ppb 

Varies 

Varies 

Varies 

Varies 

Varies 

Varies 

8 oz. glass jar EPA Lab/Pesticides 

129006651 8/05/85 8 oz. glass Jar EAL/Organics 

1530 

Varies 129006640 8/05/85 8 oz. glass Jar California Analytical/ 

1530 

129006651 

129006640 

0.2 ppb 129006603 

129006651 

129006640 

0.2 ppb 129006603 

129006651 

129006640 

8/05/85 

1530 

8/05/85 

1530 

8/02/85 

1600 

8/05/85 

1530 

8/05/85 

1530 

8/02/85 

1600 

8/05 /85 

1530 

8 /85 /85 

1530 

Inorgan ics 

8 o z . g l a s s Ja r EPA L a b / P e 9 t i c i d e s 

8 o z . g l a s s j a r EAL/Organ ics 

8 o z . g l a s s Ja r C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

8 o z . g l a s s Ja r EPA L a b / P e s t i c i d e s 

8 o z . g l a s 3 Ja r EAL/Organ ics 

8 o z . g l a s s j a r C a l i f o r n i a A n a l y t i c a l / 

Inorganics 

8 o z . g l a s s j a r EPA L a b / P e s t i c i d e s 

8 o z . g l a s s Ja r EAL/Organ ics 

8 o z . g l a s s Jar C a l i f o r n i a A n a l y t i c a l / 

Inorganics 



S U H NAME! 

CASE ND. 

RESOURCE RECOVERY 

4768 

TDD NO. : R10-B41Q-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : TGB-IO-PUZZ 

Locat ion 

Number 

(RRC-) 

Sample 

Number 

Oate/Tlme 

Collected 

Matrix/Grab 

or 

Compoa ite 

Detect ion 

Limit 

Federal 

Expres9 

Air B i l l 

Number 

EE-

10-

5 

20 Ft. 

85290827 7/19/85 

1340 

Soil 

Composite 

0.2 ppb 129006603 

EE 

10 

-5 

•20 f t . 

JA565 7 /19/85 

1340 

Soi l 

Composite 

V a r i e s 129006651 

EE 

10 
•5 
•20 F t . 

MJA232 7 /19/85 

1340 

So i l 

ComposIte 

V a r i e s 129006640 

EE-

20-
5 

gw 

85290828 7/19/85 

1615 

S o i l 

Composite 

0.2 ppb 129006603 

EE 

20 

-5 

gw 

JA566 7/19/85 

1615 

Soil 

Composite 

Varies 129006651 

O EE 

CO 20 

MJA233 7/19/85 

1615 

Soil 

Composlte 

Varies 129006640 

EE-

10-

6 

30 Ft. 

85310394 7/31/85 

0920 

Soil 

Composite 

0.2 ppb 129006603 

EE-

10-

6 

30 Ft. 

JA552 7/31/85 

0920 

Soil 

Composite 

Varies 129006651 

EE-

10-

6 

30 Ft. 

MJA218 7/31/85 

0920 

Soil 

Composite 

Varies 129006640 

EE-

30-

6 

gw 

05310395 7/31/85 

1145 

Soil 

Composlte 

0.2 ppb 129006603 

EE-

30-

EE-

30-

6 

gw 

6 

gw 

JA553 

MJA219 

7/31/85 

1145 

7/31/85 

1145 

S o i l 

Composite 

S o i l 

Composite 

Va r i es 

Va r i es 

129006651 

129006640 

Paqe 8 oF 10 

Date/Time Sample D e s t i n a t i o n / 

Shipped Conta iners A n a l y s i s Remarks 

8 /02/85 8 O J : . g l a s s Jar EPA L a b / P e s t i c i d e s 

1600 

8 /05/85 8 o z . g l a s s Ja r EAL /Organ ics 

1530 

8 /05/85 8 o z . g l a s s Ja r C a l i F o r n i a A n a l y t i c a l / 

1530 Inorgan ics 

8 /02/85 B o z . g l a s s Jar EPA L a b / P e s t i c i d e s 

1600 

B/05/85 8 o z . g l a s s j a r EAL/Organ ics 

1530 

8 /05/85 8 o z . g l a s s Ja r C a l i F o r n i a A n a l y t i c a l / 

1530 Inorgan ics 

8 /02/85 8 o z . g l a s s Ja r EPA L a b / P e s t i c i d e s 

1600 

8 /05/85 8 o z . g l a s s j a r EAL/Organ ics 

1530 

8 /05 /85 8 o z . g l a s s j a r C a l i F o r n i a A n a l y t i c a l / 

1530 Inorgan ics 

8 /02 /85 8 o z . g l a s s Ja r EPA L a b / P e s t i c i d e s 

1600 

8 /05 /85 8 o z . g l a s s Ja r EAL/Organ ics 

1530 

8 /05/85 8 o z . g l a s s j a r C a l i F o r n i a A n a l y t i c a l / 

1530 Inorgan ics 



S U E NAME: RESOURCE RECOVERY 
CASE NO. 4768 

TDD HO. R10-B410-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : TGB-IO-PUZZ 

Locat ion 

Number Sample 

(RRC-) Number 

EE-7 

10-30 f t . 

Date/Time 

Collected 

B5310392 7/29/B5 

0935 

Matrix/Grab 

or 

Composite 

Soil 

Composite 

Detect ion 

Limit 

Federal 

Express 

Air B i l l 

Number 

0.2 ppb 129006603 

EE-7 

10-30 f t . 

JA557 7/29/85 

0935 

Soil 

Composite 

Varies 129006651 

EE-7 

10-30 f t . 

MJA224 7/29/B5 

0935 

Soi l 

Composite 

V a r i e s 129006640 

EE-7 

30-gw 

EE-7 

30-gw 

O 
I EE-7 <_> 

30-gw 

EE-8 

10-30 f t . 

85310393 

JA558 

MJA225 

853OOB50 

7/29/85 

1150 

7/29/85 

1150 

7/29/85 

1150 

7/23/85 

1045 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

Soil 

Composite 

0.2 ppb 129006603 

Varies 129006651 

Varies 129006640 

0.2 ppb 129006603 

EE-8 

10-30 f t . 

JA548 7/23/85 

1045 

Soil 

Composite 

Varies 129006651 

EE-0 
10-30 f t . 

MJA214 7/23/85 

1045 

Soil 

Composite 

Varies 129006640 

EE-fl 

30-gw 

EE-8 

30-gw 

EE-0 
30-gw 

85300851 

JA549 

MJA215 

7/23/85 

1230 

7/23/85 

1230 

7/23/85 

1230 

Soil 

Composite 

Soil 

Composite 

5oil 

Composite 

0.2 ppb 129006603 

Varies 129006651 

Varies 129006640 

Pege_9_of 10 

Date/Time Sample 

Shipped Containers 

8/02/85 8 o z . g l a s s j a r 

1600 

8 /05/85 8 o z . g l a s s Ja r 

1530 

8/05/85 8 o z . g l a s s j a r 

1530 

8 /02/85 8 o z . g l a s s Ja r 

1600 

8 /05 /85 8 o z . g l a s s j a r 

1530 

8 /05/05 8 o z . g l a s s Ja r 

1530 

8 /02 /85 8 o z . g l a s s j a r 

1600 

8 /05/85 8 o z . g l a s s Ja r 

1530 

8 /05/85 8 o z . g l a s s j a r 

1530 

8 /02/85 8 o z . g l a s s j a r 

1600 

8 /05 /85 8 o z . g l a s s Ja r 

1530 

8 /05/85 8 o z . g l a s s Ja r 

1530 

Des t i na t i o n / 

A n a l y s i s 

EPA L a b / P e s t i c i d e s 

EAL/Organ ics 

C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

EPA L a b / P e s t i c i d e s 

EAL/Organ ics 

C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

EPA L a b / P e s t i c i d e s 

EAL/Orgnn ics 

C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

EPA L a b / P e s t i c i d e s 

EAL/Organ ics 

C a l i f o r n i a A n a l y t i c a l / 

Inorgan ics 

Remarks 



SITE NAHE: 

CASE NO. 

RESOURCE RECOVERY 

4768 

TDD NO. : R1Q-841Q-14 

PROJECT CODE: TCE-2394 

ACCOUNT NO. : TGB-IO-PUZZ 

Locat ion 

Number 

(RRC-) 

Sample 

Number 

Date/Time 

Collected 

Matrix/Grab 

or 

Composite 

Detect ion 

L im i t 

Fede ra l 

Express 

A i r B i l l 

Number 

EE-9 85300852 7/25/85 S o i l 

10-30 F t . 0845 Composite 

0.2 ppb 129006603 

EE-9 

10-30 F t . 

JA550 7/25/85 

0845 

S o i l 

Composite 

Va r i es 129006651 

EE-9 

10-30 F t . 

MJA216 8 /25/85 

0845 

Soi l 

Composite 

Va r i es 129006640 

O 
l 

EE-9 

30-gw 

EE-9 

30-gw 

EE-9 

30-gw 

85310853 7/25/85 

1100 

JA551 

MJA217 

7/25/85 

1100 

7/25/85 

1100 

Soil 

Composite 

Soil 

. Composite 

Soil 

Composite 

0.2 ppb 129006603 

Varies 129006651 

Varies 129006640 

Page_jq_qr_irj 

Date/Time Sample 

Shipped Containers 

0/02/85 8 o z . g l a s s Jar 

1600 

8 /05 /85 8 o z . g l a s s Jar 

1530 

8 /05 /85 8 o z . g l a s s Ja r 

1530 

8 /02 /85 8 o z . g l a s s j a r 

1600 

8 /05/85 8 o z . g l a s s j a r 

1530 

8 /05/85 8 o z . g l a s 3 Ja r 

1530 

D e s t l n a t i o n / 

A n a l y s i s Remarks 

EPA L a b / P e s t i c i d e s 

EAL/Organ ics 

C a l i F o r n i a A n a l y t i c a l / 

Inorgan ics 

EPA L a b / P e s t i c i d e s 

EAL / O r g a n i c s 

C a l i F o r n i a A n a l y t i c a l / 

Inorgan ics 



APPENDIX D 

ANALYTICAL REQUIREMENTS 
EPA HAZARDOUS SUBSTANCE LIST 



ANALYTICAL REQUIREMENTS 

A n a l y t i c a l methods and data q u a l i t y from con t rac t l a b o r a t o r i e s i s 

desc r ibed in d e t a i l in IFB WA 84-A266, Chemical A n a l y t i c a l S e r v i c e s f o r 

Organics, and IFB WA 84-J091, Chemical Ana ly t i ca l Services for Inorganics. 

A l l con t rac t l a b o r a t o r i e s were requ i red to conform to these s tandards. 

Herbicide analyses were conducted using EPA approved ext ract ion, ana ly t i ca l 

and qua l i t y assurance techniques, e.g. Standard Methods for the Examination 

of Water and Wastewater, 15th E d i t i o n , Method 509B (Ch lo r i na ted Phenoxy 

Acid Herbicides). Iden t i f i ca t ion and quant i f ica t ion of herbicides was to 

be confirmed using two d i f fe ren t chromatography columns. 

D-1 



TABLE D-1 
ORGANICS ANALYSES 

Hazardous Substance List (HSL) and 
Contract Required Detection Limits (CRDL) * 

Detection Limits 
Compound Low Water a Low Soi1/Sediment 

(ug/D (ug/kg) 

VOLATILES 

1. Chloromethane 10 10 
2. Bromomethane 10 10 
3. Vinyl Chloride 10 10 
4. Chloroethane 10 10 
5. Methylene Chloride 5 5 

6. Acetone 10 10 
7. Carbon Disulfide 5 5 
8. 1,1-Dichloroethene 5 5 
9. 1,1-Dichloroethane 5 5 
10. trans-1.2-Dichloroethene 5 5 

11. Chloroform 5 5 
12. 1,2-Dichloroethane 5 5 
13. 2-Butanone 10 10 
14. 1,1,1-Trichloroethane 5 5 
15. Carbon Tetrachloride 5 5 

16. Vinyl Acetate 10 10 
17. Bromodichloromethane 5 5 
18. 1,1,2,2-Tetrachloroethane 5 5 
19. 1,2-Dichloropropane 5 5 
20. trans-1,3-Dichloropropene 5 5 

21. Trichloroethene 5 5 
22. Dibromochloromethane 5 5 
23. 1,1,2-Trichl oroethane 5 5 
24. Benzene 5 5 
25. ci s-1,3-Dichloropropene 5 5 

26. 2-Chloroethyl Vinyl Ether 10 10 
27. Bromoform 5 5 
28. 2-Hexanone 10 10 
29. 4-Methyl-2-pentanone 10 10 
30. Tetrachloroethene 5 5 

31. Toluene 5 5 
32. Chlorobenzene 5 5 
33. Ethyl Benzene 5 5 
34. Styrene 5 5 
35. Total Xylenes 5 5 

D-2 



TABLE D-1 (CONT.) 

Detection Limits 
Low Water c Low Soil/Sediment 
(uq/1) (ug/kg) 

Compound 

EXTRACTABLE ORGANICS 

1. N-Nitrosodimethylamine 10 330 
2. Phenol 10 330 
3. Aniline 10 330 
4. bis(2-Chloroethyl) Ether 10 330 
5. 2-Chlorophenol 10 330 

6. 1,3-Dichlorobenzene 10 330 
7. 1,4-Dichlorobenzene 10 330 
8. Benzyl Alcohol 10 330 
9. 1,2-Dichlorobenzene 10 330 
10. 2-Methylphenol 10 330 

11. bis(2-Chloroisopropyl) Ether 10 330 
12. 4-Methylphenol 10 330 
13. N-Nitroso-dipropyl amine 10 330 
14. Hexachloroethane 10 330 
15. Nitrobenzene 10 330 

16. Isophorone 10 330 
17. 2-Nitrophenol 10 330 
18. 2,4-Dimethylphenol 10 330 
19. Benzoic Acid 50 330 
20. bis(2-Chloroethoxy)methane 10 1600 

21. 2,4-Dichlorophenol 10 330 
22. 1,2,4-Trichlorobenzene 10 330 
23. Naphthalene 10 330 
24. 4-Chloroanaline 10 330 
25. Hexachlorobutadiene 10 330 

26. 4-Ch1oro-3-methylphenol 
(para-chloro-meta-cresol) 10 330 

27. 2-Methylnaphthalene 10 330 
28. Hexachlorocyclopentadiene 10 330 
29. 2,4,6-Trichlorophenol 10 330 
30. 2,4,5-Trichlorophenol 50 1600 

31. 2-Chloronaphthalene 10 330 
32. 2-Nitroanaline 50 1600 
33. Dimethyl Phthalate 10 330 
34. Acenaphthylene 10 330 
35. 3-Nitroaniline 50 1600 

D-3 



TABLE D-1 (CONT.) 

Compound Low Water 
(ug/D 

Detection Limits 
c Low Soil/Sediment 

(ug/kg) 

36. 
37. 
38. 
39. 
40. 

41. 
42. 
43. 
44. 
45. 

4b. 
47. 
48. 
49. 
50. 

51. 
52. 
53. 
54. 
55. 

56. 
57. 
58. 
59. 
60. 

61. 
62. 
63. 
64. 
65. 

66. 
67. 
68. 

EXTRACTABLE ORGANICS (cont.) 

Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 
Diethylphthal ate 
4-Chlorophenyl Phenyl 
Fluorene 
4-Nitroaniline 

Ether 

4,6-Di ni tro-2-methylphenol 
N-nitrosdiphenyl amine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 

Phenathrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 

Pyrene 
Butyl Benzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phthalate 

Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)f 1uoranthene 
Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

10 330 
50 1600 
50 1600 
10 330 
10 330 

10 330 
10 330 
10 330 
10 330 
50 1600 

50 1600 
10 330 
10 330 
10 330 
50 1600 

10 330 
10 330 
10 330 
10 330 
50 1600 

10 330 
10 330 
20 660 
10 330 
10 330 

10 330 
10 330 
10 330 
10 330 
10 330 

10 330 
10 330 
10 330 

D-4 



TABLE D-1 (CONT.) 

Detection Limits 
Compound Low Water e Low Soil/Sediment 

(ug/D (ug/kg) 

PESTICIDES 

1. alpha-BHC .05 2 
2. beta-BHC .05 2 
3. delta-BHC .05 2 
4. gamma-BHC (Lindane) .05 2 
5. Heptachlor .05 2 

6. Aldrin .05 2 
7. Heptachlor Epoxide .05 2 
8. Endosulfan I .05 2 
9. Dieldrin .1 4 
10. 4,4'-DDE - 1 4 

11. Endrin .1 4 
12. Endosulfan II . 1 4 
13. 4,4'-DDD . 1 4 
14. Endrin Aldehyde .1 4 
15. Endosulfan Sulfate - 1 4 

16. 4,4'-DDT .1 4 
17. Endrin Ketone . 1 4 
18. Methoxychlor .5 20 
19. Chlordane .5 20 
20. Toxaphene 1.0 40 

21. AR0CHL0R 1016 .5 20 
22. AROCHLOR 1221 .5 20 
23. AROCHLOR 1232 .5 20 
24. AROCHLOR 1242 .5 20 
25. AROCHLOR 1248 .5 20 

26. AROCHLOR 1254 1.0 40 
27. AROCHLOR 1260 1.0 40 

* Spec i f i c detect ion l i m i t s are h i g h l y matr ix dependent. The de tec t i on 
l i m i t s l i s t e d here in are p rov ided f o r guidance and may not always be 
achievable. 

a Medium Water Contract Required Detection Limits (CRDL) for V o l a t i l e HSL 
Compounds are 100 times the indiv idual Low Water CRDL. 

b Medium So i1 /Sed iment Cont rac t Required Detec t ion L im i t s (CRDL) fo r 
V o l a t i l e HSL Compounds are 100 times the ind iv idua l Low Soi1/Sediment 
CRDL. 
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TABLE D-1 (CONT.) 

c Medium Water Contract Required Detection Limits (CRDL) for Semi-Volatile 
HSL Compounds are 100 times the individual Low Water (CRDL). 

d Medium Soi 1/Sediment Contract Required Detection Limits (CRDL) for Semi-
Volatile HSL Compounds are 60 times the individual Low Soi 1 /Sediment 
(CRDL). 

e Medium Water Contract Required Detection Limits (CRDL) for Pesticide HSL 
Compounds are 100 times the individual Low Water (CRDL). 

f Medium Soi1/Sediment Contract Required Detection Limits (CRDL) for 
Pestidice HSL Compounds are 60 times the individual Low Soi1/Sediment 
(CRDL). 
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TABLE D-2 
INORGANIC ANALYSES 

Contract Required 
Detection Limits 

Element Mater (ug/l) 

Aluminum 200 
Antimony 60 
Arsenic 10 
Barium 200 
Beryl 1ium 5 
Cadmium 5 
Calcium 5000 
Chromium 10 
Cobalt 50 
Copper 25 
Iron 100 
Lead 5 
Magnesium 5000 
Manganese 15 
Mercury 0 
Nickel 40 
Potassium 5000 
Selenium 5 
Silver 10 
Sodium 5000 
Thai 1ium 10 
Tin 40 
Vanadium 50 
Zinc 20 

Cyanide 10 
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TABLE D-3 
PHENOXY HERBICIDE ANALYSES 

Detection Limits 
Compound Water Soil/Sediment 

(uq/kq) 

HERBICIDES 

1. 2,4-Dichlorophenoxyacetic acid 0.05 0.2 
(2,4-D) 

2. 2,4,5-Trichlorophenoxyacetic acid 0.05 0.2 
(2,4,5-T) 

3. Si1vex/2,4,5-Trichlorophenoxy- 0.05 0.2 
propionic acid 

(2,4,5-TP) 

4. 2-Methyl-4 chlorophenoxyacetic acid 0.05 0.2 
(MCPA) 
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TABLE D-4 
ADDITIONAL ANALYSES 

If the soil analyses indicate the presence of 2,4-D; 2,4,5-T; Sii vex; 

or MCPA, archived soil samples will be submitted for dioxin analysis. 

Laboratory analysis and contaminant quantification in soil samples 

will be conducted for: 

o 2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 

o 2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF) 

o I all 22 tetrachlorodibenzo-p-dioxin isomers (TCDDs) 

o Z all 38 tetrachlorodibenzofuran isomers (TCDFs) 

o Z all 14 pentachlorodibenzo-p-dioxin isomers (PsCDDs) 

o Z all 28 pentachlorodibenzofuran isomers (PeCDFs) 

o Z all 10 hexachlorodibenzo-p-dioxin isomers (HxCDDs) 

o Z all 16 hexachlorodibenzofuran isomers (HxCDFs) 
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APPENDIX E 

QUALITY ASSURANCE MEMORANDA 



ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: February 6, 1986 

TO: John Osborn, FIT RPO, USEPA, Seattle 

FROM: Roger McGinnis, Chemist, E&E, Seattle T^* ̂  r 

^Andrew Hafferty, Senior Chemist, E&E, Seattle 

THRU: D.A. Buecker, FIT RPM, E&E, Seattle 

SUBJ: QA of Case 4679 (Inorganics) 
Resource Recovery WA 0280 

CC: Gerald Muth, DPO, USEPA, Region X 
Harold Takenaka, DPO, USEPA, Region IX 
Jack Sceva, USEPA, Seattle 
B i l l R i t t h a l e r , E&E, Seattle 

The Quality Assurance review of seven samples, Case 4679, 
coll e c t e d at Resource Recovery has been completed. The seven 
water samples were analyzed at low leve l for inorganics by 
C a l i f o r n i a A n a l y t i c a l Laboratories of West Sacramento, 
C a l i f o r n i a . The samples were numbered: 

MJA201 MJA206 
MJA202 MJA207 
MJA203 MJA208 
MJA205 

Data Q u a l i f i c a t i o n s 

The following comments refer to the laboratory performance i n 
meeting the Quality Control Specifications outlined in IFB WA84J-
091. 

1) Timeliness - Acceptable 

2) I n i t i a l C a l i b r a t i o n - Acceptable 

3) Continuing C a l i b r a t i o n - Acceptable 

4) Blanks - Acceptable 

5) Instrument Detection Limits - Acceptable 

E-1 

recycled paper 



Case 4679 
Page Two 

6) ICP Interference Check - Acceptable 

7) Laboratory Control Sample - Acceptable 

8) Duplicate Sample Analysis - Acceptable 

9) Spiked Sample Analysis 

Two out of 24 spike % recoveries were out of control. 

Element % Recovery QC Limit 

Selenium 42% 75-125% 
Thallium 58% 75-125% 

10) Furnace AA - Acceptable 

11) ICP S e r i a l D i l u t i o n s 

One out of 24 elements was out of control. 

Element % Difference QC Limit 

Potassium 13.9% 

12) Mercury Analysis - Acceptable 

13) Samples 

< 10% 

Selenium and thallium r e s u l t s are flagged as estimated (J) 
based on low spike recoveries. Interferences were noted i n 
selenium analyses of samples MJA202, 203, 205, 206, and 207. 
Potassium r e s u l t s are flagged as estimated (J) due to differences 
between the s e r i a l d i l u t i o n and sample analyses. Reported 
antimony detection l i m i t s were s l i g h t l y higher than contract 
required l i m i t s . 

Data Use 

The usefulness of the data i s basedon the c r i t e r i a outlined 
i n the "Laboratory Data V a l i d a t i o n Functional Guidelines for 
Evaluating Inorganic Analyses" (R-582-5-5-01). 

Upon consideration of the data q u a l i f i c a t i o n s noted above, 
the data are ACCEPTABLE for use except where flagged with data 
q u a l i f i e r s which modify the usefulness of i n d i v i d u a l values. 
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Case 4679 
Page Three 

Data Q u a l i f i e r s 

U - The material was analyzed f o r , but was not detected. The 
associated numerical value i s estimated sample quantitation 
l i m i t . 

J - The associated numerical value i s an estimated quantity 
because q u a l i t y control c r i t e r i a were not met. 

R - Quality Control indicates that data unusable (compound may 
or may not be present) . Resampling and reanalysis i s 
necessary for v e r i f i c a t i o n . 

Q - No a n a l y t i c a l r e s u l t . 

N - Presumptive evidence of presence of material (tentative 
i d e n t i f i c a t i o n ) . 

S - Indicates a value determined by method of standard addition. 

RM:dlk 
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ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: September 6, 1985 

TO: John Osborn, FIT RPO, USEPA, Region X 

FROM: Roger McGinnis, Chemist, E&E, Seattle 7** 
Andrew Hafferty, Senior Chemist, E&E, Seattle 

SUBJ: QA of Case 4679 

Resource Recovery WA 0280 

THRU: Dave Buecker, FIT RPM, E&E, Seattle^ 

REF: TDD-R10-8507-01 
CC: Gerald Muth, EPA, Manchester 

Jack Sceva, EPA, Seattle 
Harold Takenaka, DPO, EPA, Region IX 
Bill Ritthaler, E&E, Seattle 

The Quality Assurance review of two samples, Case 4679, collected 
at Resource Recovery has been completed. Two water samples were ana
lyzed at low level for inorganics by California Analytical Laboratories 
of '..'est Sacramento, California. The samples were numbered: 

MJA234 
MJA238 

Data Qualifications 

The following comments refer to the laboratory performance in 
meeting the Quality Control Specifications outlined in IFB WA 84J091. 

1) Timeliness - Acceptable 

2) Calibration Verification - Acceptable 

3) Blanks - Acceptable 

Beryllium, chromium, iron, and vanadium were present in the labor
atory blank but at levels less than the CROL. 

rccycied pacer 
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Case 4679 
Page Two 

4) Instrument Detection Limits - Acceptable 

5) ICP Interference Check - Acceptable 

6) Laboratory Control Sample - Acceptable 

7) Duplicate Sample Analysis - Acceptable 

8) Spike Recoveries 

One out of 24 elements was out of control. 

Element % Recovery QC Limit 

Mercury . 70% 75-125% 

9) Furnace AA - Acceptable 

10) Mercury Analysis - Acceptable 

11) Samples 

Mercury resul ts were flagged as estimated (J) based on low spike 
recovery. 

Data Use 

The usefulness of the data i s based on the c r i t e r i a out l ined in 
the "Laboratory Data Va l i da t i on Functional Guidel ines for Evaluating 
Inorganic Analyses (R-582-5-5-01) . " 

The data are ACCEPTABLE for use except where flagged with data 
q u a l i f i e r s which modify the usefulness of the ind iv idual values. 

Data Q u a l i f i e r s 

U - The material was analyzed f o r , but was not detected. The asso
c ia ted numerical value i s the estimated sample quant i tat ion l i m i t . 

J - The associated numerical value is an estimated quantity because 
qua l i t y control c r i t e r i a were not met. 

R - Qual i ty control ind icates that data are unusable (compound may or 
may not be present) . Resampling and analys is is necessary for 
v e r i f i c a t i o n . 

Q - No ana ly t i ca l r e s u l t . 

N - Presumptive evidence of presence of material ( tentat ive i d e n t i f i c a 
t ion) . 
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ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: September 13, 1985 

TO: John Osborn, FIT RPO, USEPA, Region X 

FROM: Roger McGinnis, Chemist, E&E, Seattle '^r'>n s\ / 
Andrew Hafferty, Senior Chemist, E&E, Seattle (J CJj 

THRU: David Buecker, FIT RPM, E&E, Seattle^^" 

SUBJ: QA of Case 4768 (Inorganics) ' 
Resource Recovery WA 0280 

REF: TDD Rl0-8507-01 

CC: Gerald Muth, EPA, Manchester 
Harold Takenaka, DPO, EPA, Region IX 
B i l l R i t t ha le r , E&E, Seat t le 

The Qual i ty Assurance review of 26 samples, Case 4768, co l lec ted 
at Resource Recovery has been completed. The eight water samples and 
13 s o i l samples were analyzed at low leve l for inorganics by Ca l i f o rn i a 
Ana ly t i ca l Laborator ies , Inc. of West Sacramento, C a l i f o r n i a . The 
samples were numbered: 

MJA222 MJA216 MJA231 
MJA223 MJA217 MJA232 
MJA221 MJA218 MJA233 
MJA227 MJA219 MJA212 
MJA237 MJA224 MJA213 
MJA210 MJA225 MJA236 
MJA211 MJA228 MJA248 
MJA214 MJA229 MJA249 
MJA215 MJA230 

Data Q u a l i f i c a t i o n s 

The fo l lowing comments refer to the laboratory performance in 
meeting the Qual i ty Control Spec i f i ca t i ons out l ined in IFB WA84A-266. 

1) Timel iness - Acceptable 

2) I n i t i a l Ca l ib ra t ion - Acceptable 
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Case 4768 
Page Two 

3) Continuing Calibration - Acceptable 

4) Blanks - Acceptable 

5) Instrument Detection Limits - Acceptable 

6) ICP Interference Check - Acceptable 

7) Laboratory Control Sample - Acceptable 

8) Duplicate Sample Analysis 

Two out of 24 of the water matrix sample % RPDs were out of 
control. 

Element % RPD QC Limit 

Lead 34% <20% 
Vanadium 21% <20% 

9) Spiked Sample Analys is 

Two out of 18 s o i l matrix sample % recoveries were out of 
con t ro l . 

Element % Recovery QC L im i t 

Antimony 58% 75-125% 
Selenium 30% 75-125% 

Four out of 24 water matrix sample % recoveries were out of 
c o n t r o l . 

Element % Recovery QC L im i t 

Antimony 56% 75-125% 
Arsenic 65% 75-125% 
Lead 
Thai 1ium 

15% 
68% 

75-125% 
75-125% 

10) ICP Ser ia l D i l u t i on 

Mo se r ia l d i l u t i on was done for a so i l matrix sample. 

11) Furnace AA - Acceptable 

12) Mercury Analys is - Acceptable 
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Case 4768 
Page Three 

13) Samples 

Results are reported on a dry weight basis for soil matrix 
samples. Antimony and selenium results for soil samples are flagged as 
estimated (J) based on low spike recoveries. 

Vanadium results for water matrix samples are flagged as estimated 
(J) due to low duplicate analysis RPDs. Antimony, arsenic, and 
thallium results for water samples are flagged as estimated (J) based 
on low spike recoveries. Lead results for water samples are rejected 
(R) due to excessively low spike recovery. 

Data Use 

The usefulness of the data is based on the criteria outlined in 
the "Laboratory Data Validation Functional Guidelines for Evaluating 
Inorganic Analyses" (R-582-5-5-01). 

The data are ACCEPTABLE for use except where flagged with data 
qualifiers which modify the usefulness of the individual values. 

Lead data for water samples are HOT usable. 

Data Qualifiers 

U - The material was analyzed for, but was not detected. The asso
ciated numerical value is the estimated sample quantitation limit. 

J - The associated numerical value is an estimated quantity because 
quality control criteria were not met. 

R - Quality Control indicates that data are unusable (compound may or 
may not be present). Resampling and reanalysis is necessary for 
verification. 

Q - No analytical result. 

H - Presumptive evidence of presence of material (tentative identifi
cation) . 

E - The detection limit was elevated as a result of matrix inter
ference. 

RM:dk 
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ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: September 13, 1985 ' 

TO: John Osborn, FIT RPO, USEPA, Region X 

FROM: Roger McGinnis, Chemist, E&E, Seatt le 
Andrew Haf fer ty , Senior Chemist, E&E, Seat t le 

1/ / 
THRU: Dave Buecker, FIT RPM, E&E, S e a t t l e I P 

Seat t le 
1/ / 

SUBJ: QA of Case 4768 (HSL Organics) ' 
Resource Recovery, WA 0280 

REF: TDD R10-8507-01 

CC: Gerald Muth, EPA, Manchester 
Jack Sceva, EPA, Sea t t l e 
Harold Takenaka, DPO, EPA, Region IX 
B i l l R i t t h a l e r , E&E, Sea t t le 

The Qual i ty Assurance review of 12 samples, Case 4768, co l lec ted 
at Resource Recovery L a n d f i l l has been completed. The 12 water samples 
were analyzed at low leve l by Ana ly t i ca l Technologies, Inc. of National 
C i t y , C a l i f o r n i a for f u l l HSL organ ics . The samples were numbered: 

JA301 JA554 JA573 
JA302 JA568 JA574 
JA303 JA571 JA575 
JA338 JA572 JA576 

Data Qua l i f i ca t i ons 

The fo l lowing comments re fe r to the laboratory performance in 
meeting the Qual i ty Control Spec i f i ca t i ons outl ined in IFB WA84A-266. 

I. V o l a t i l e s and Semi -Vo la t i l e Compounds 

1) Timeliness - Acceptable 

2) GC/MS Instrument Tuning - Acceptable 

3) I n i t i a l Ca l i b ra t i on - Acceptable 

4) Continuing Ca l i b ra t i on - Acceptable 

5) Instrument Detect ion L im i t s - Acceptable 
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Case QA-4768 
Page Two 

6) Blanks 

The VOA fraction blanks a l l contained several contaminants 
but a l l were present at levels less than the CRDL. 

The semi-volati le fraction blanks contained several contami
nants present at levels less than the CRDL. The BNA blank 
prepared on 8/08/85 contained 84 ug/l of di-n-octylphthalate 
which is greater than 5 times the CRDL. 

7) Surrogate Recoveries 

Sample 

JA568 
JA571 
JA573 

JA575 
JA576 

JA301 

JA303RE 

Twelve out 
control . 

of 96 semi-volati les % Recoveries were out of 

Blank (8/13/85) 

Compound 

<%-nitrobenzene 
05-nitrobenzene 
05-phenol 
2- f l uoropheol 
2,4,6-tribromophenol 
05-nitrobenzene 
05-nitrobenzene 
2-flurobiphenyl 
05-nitrobenzene 
2-f l urobiphenyl 
2-f l urobiphenyl 
2-flurobiphenyl 

% Recovery QC Limit 

33% 41-120% 
12% 41-120% 
10% 15-96 % 
4% 23-107% 
7% 20-105% 

27% 41-120% 
• 3% 41-120% 
27% 44-119% 
0% 41-120% 
1% 44-119% 

33% 44-119% 
39% 44-119% 

Samples JA568, JA571, JA573, JA575, JA576, and JA301 were not 
re-extracted as required, due to insuff ic ient sample volume. 

8) Matrix Spike and Matrix Spike Duplicates 

Two out of 20 VOA % Recoveries were out of control. 

Sample 

JA554 MS 
JA554 MSD 

Compound 

1,1-dichloroethene 
1,1-dichloroethene 

% Recovery 

150% 
150% 

QC Limit 

61-145% 
61-145% 

Si x out 
control. 

of 48 semi-volati le % Recoveries were out of 

Sample Compound % Recovery QC Limit 

JA572 MSD 1,2,4-Trichlorobenzene 35% 39-98 % 
JA572 MS di-n-butylphthalate 10% 11-117% 
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Case QA-4768 
Page Three 

Sample Compound % Recovery QC L imi t 
* 

JA572 MS 
JA572 MSD 
JA572 MS 
JA572 MSD 

2-chlorophenol 
2-chlorophenol 
2-chloro-3-methyl phenol 
2-chloro-3-methylphenol 

138% 
148% 
141% 
141% 

27-123% 
27-123% 
23-97 % 
23-97 % 

9) Laboratory Contact 

The laboratory was contacted on September 19, 1985. See 
attached telephone l o g . 

The resu l ts for the base/neutral f rac t ion of samples JA301 
and JA576 were re jected (R) for compounds not detected and 
were f lagged as estimated (J) for compounds which were 
detected, as required when surrogate % Recoveries are less 
than 10%. 

The resu l t s fo r the ac id f rac t ion of sample JA573 were 
re jected (R) fo r compounds not detected and were flagged as 
estimated (J) f o r compounds which were detected, as required 
when surrogate % Recoveries were less than 10%. 

I I . Pest ic ides /PCBs 

1) Timel iness - Acceptable 

2) Instrument Performance - Acceptable 

3) Ca l i b ra t i on 

The laboratory reported the l i n e a r i t y standard deviat ion 
rather than the % RSD on 8/07/85. The % RSD fo r Endrin was 
13% (QA L imi t < 10%). 

4) Blanks - Acceptable 

5) Surrogate Recoveries 

Four dibutylchlorendate surrogate % Recoveries were outside 
the advisory l i m i t s . 

6) Matr ix Spike and Matr ix Spike Dupl icates - Acceptable 

10) Samples 
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Case QA-4768 
Page Four 

7) Samples 
* 

Results for Endrin were flagged as estimated (J) based on a 
high % RSD. 

Data Use 

The usefulness of the data is based on the criteria outlined in 
the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" (R-582-5-5-01). 

The data are ACCEPTABLE for use except where flagged with data 
qualifiers which modify the use of the individual values. 

Data Qualifiers 

U - The material was analyzed for, but was not detected. The associ
ated numerical value is estimated sample quantitation limit. 

J - The associated numerical value is an estimated quantity because 
quality control criteria were not met. 

R - Quality Control indicates that data are unusable (compound may or 
may not be present). Resampling and reanalysis is necessary for 
verification. 

Q - No analytical result. 

N - Presumptive evidence of presence of material (tentative identifi
cation) . 

RMrjkb 
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In Reference to Case No(s): 

Hit 8 

Contract Laboratory Program 
REGIONAL/LABORATORY COMMUNICATION SYSTEM 

Date of Call: 

Laboratory Name: 

Lab Contact: 

Region: 

Regional Contact: 

Call Initiated By: 

Telephone Record Log 

\ o 

Laboratory V Region 

In reference to data for the fol lowing sample number(s): 

Summary of Questions/Issues Discussed: 

Summary of Resolut ion: . 

l\>C<- ~ •— v \ 

'Signature C 7 7 / ~ / Date 'Signature 

D-:-jtribi;-:ion: ( l ) LabCopy , (2)Region Copy, (3)SMO Copy 
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ecology and environment, inc. 
108 SOUTH WASHINGTON. SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: September 6 , 1985 

TO: John Osborn, FIT RPO, USEPA, Region X 

FROM: John Ryding, Chemist, E&E, Seattle # •— r*— - n > 
Andrew Hafferty, Senior Chemist, E&£, Seattle \ ] Q 

SUBJ: QA of Case 4679 (Organics) 
Resource Recovery WA 0280 

THRU: Dave Buecker, FIT RPM, E&E, S e a t t l e ^ ^ 

REF: TDD-R10-8507-01 

CC: Gerald Muth, EPA, Manchester 
John T i l s t r a , DPO, EPA, Region VIII 
Andrew Haf fe r ty , E&E, S e a t t l e 

The Qua l i t y Assurance review of fourteen samples, Case 4679, 
co l l ec ted at Resource Recovery has been completed. Fourteen water 
samples were analyzed at low leve l by Rocky Mountain Ana ly t i ca l Lab of 
Arvada, Colorado. Four samples were analyzed for v o l a t i l e s , nine 
samples were analyzed fo r f u l l HSL organics and one sample was analyzed 
fo r ex t rac tab les . The samples were numbered: 

Sample Analysis Sample Analysis 

JA533 HSL JA540 HSL 
JA534 VOA JA541 HSL 
JA535 HSL JA542 VOA 
JA536 HSL JA569 HSL 
JA537 VOA JA570 HSL 
JA538 HSL JA578 VOA 
JA539 HSL JA579 Extractables 

Data Qua ! i f i ca t i ons 

The fo l lowing comments re fe r to the laboratory performance in 
meeting the Qual i ty Control S p e c i f i c a t i o n s out l ined in IFB WA84A-266. 
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Case 4679 
Page Two 

1) Timel iness 

The pes t ic ide f rac t ion ext rac t ion of samples JA533, JA535, JA536, 
JA538, JA539, JA540 and JA541 took place eight days a f te r sample 
rece ip t . The QC l i m i t i s f i v e days. 

2) Instrument Tuning - Acceptable 

3) I n i t i a l Ca l i b ra t i on - Acceptable 

4) Continuing Ca l i b ra t i on 

Two SPCC compounds were out of con t ro l . 

Compound Date Frac t ion RF QC L imi t 

1,1,2,2-Tetrachloroethane 7/13 VOA 0.286 >0.300 
2,4-Dini t rophenol 7/31 BNA 0.030 >0.050 

One CCC compound was out of con t ro l . 

Compound Date Frac t ion %D QC L imi t 

4-Chloro-3-methyl phenol 8/17 BNA 43 25% 

5) Detect ion L imi ts - Acceptable 

6) Pes t i c i de Standards 

a . L i nea r i t y - The fo l lowing compounds exceeded QC L im i t s . 

Compound Date Column % RSD QC L im i t 

4,4'-DDT 7/25/85 3% OV-1 13 <10% 
A ld r in 7/29/85 1.5% OV-17/1.95% QF-1 12.1 <10% 

b. 4,4'DDT/Endrin Breakdown - Acceptable 

c. Dibutyl chlorendate Retention Time Sh i f t 

Sample Date Col umn % D QC L imi t 

JA5 33 7/25 3% OV-1 3.3 <2% 
JA5f,9 7/31 3% OV-1 3.7 <2% 
JA570 7/31 3% OV-1 2.6 <2% 
JA569 7/29 1.5% 0V-17/1.95% QF-1 2.4 <2% 
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d. Standards Summary 

The fo l lowing compounds wer? out of con t ro l . 

Compound Date Column % D 

4,4'-DDT 
Methoxychlor 

7/26 
8/1 

3% OV-1 
•3* OV-1 

24 
37 

QC L imi t 

<20% 
<20% 

7) Blanks - Methylene Ch lo r ide , 2-Hexanone and 4-Methyl-2-Pentanone 
were reported in the blank. 

8) Surrogates - Acceptable 

9) Matr ix Spike and Matr ix Spike Dupl icate 

The fo l lowing compounds exceeded % Recovery QC l i m i t s in samples 
JA533 (BNA) and JA535 ( P e s t . ) . 

Compound Frac t ion % Recovery QC L imi ts 

1,2,4-Trichlorobenzene (MS) B/N 104% 39-98 % 
1,2,4-Trichlorobenzene (MSD) B/N 118% 39-98 % 
Pyrene (MS) B/N 128% 26-127% 
Pentachlorophenol (MS) Acid 130% 09-103% 
Pentachlorophenol (MSD) Acid 140% 09-103% 
Li ndane (MS) Pest . 130% 56-123% 
Li ndane (MSD) Pest . 135% 55-123% 
Heptachl or (MS) Pes t . 140% 40-131% 
Heptachl or (MSD) Pest . 135% 40-131% 
Al dr in (MS) Pest . 130% 40-120% 
A ld r in (MSD) Pest . 125% 40-120% 
Di e ld r i n (MS) Pes t . 140% 52-126% 
D ie ld r in (MSD) Pest . 142% 52-126% 
Endrin (MS) Pest . 142% 56-121% 
Endrin (MSD) Pest . 134% 56-121% 
4,4'-DDT (MS) Pest . 150% 38-127% 
4,4'-DDT (MSD) Pest . 144% 38-127% 

One compound in the B/N f rac t i on of JA579 MSD was out of CO 
fo r RPD. 

Compound RPD QC L im i t 

Di-n-Butylphthal ate 69.7 <40 
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10) Samples - TICs found in certain samples were also detected at 
equivalent levels in the blank. These compounds were deleted from 
the data sheets. 

Data Use 

The usefulness of the data is based on the c r i te r ia outlined in 
the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses (R-582-5-5-01)." 

The data is ACCEPTABLE for use except where data qual i f iers modify 
the usefulness of individual values. 

Data Qual i f iers 

U - The material was analyzed for, but was not detected. The associ
ated numerical value is the estimated sample quantitation l im i t . 

J - The associated numerical value is an estimated quantity because 
quality control c r i t e r i a were not met. 

R - Quality Control indicates that data are unusable (compound may or 
may not be present). 

Q - No analytical result . 

N - Presumptive evidence of presence of material (tentative iden t i f i 
cation) . 
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ecology and environment, inc. 
108 SOUTH WASHINGTON. SUITE 302, SEATTLE. WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: 

TO: 

FROM: 

THRU: 

SUBJ: 

REF: 

CC: 

October 16, 1985 

John Osborn, FIT RPO, EPA, S e a t t l e 

John Ryding, Chemist, E&E, S e a t t l e 
Andrew Haf fe r ty , Senior Chemist , E&E, Seat t le 

D.A. Buecker, FIT RPM, E&E, S e a t t l e 

QA of Case 4768 (Organics) 
Resource Recovery WA 0280 

TDD R10-8510-01 

Gerald Muth, DPO, EPA, Region X 
Harold Takenaka, DPO, EPA, Region IX 
B i l l R i t t h a l e r , E&E, Sea t t l e 

The Qual i ty Assurance review of 17 samples with one dup l i ca te , 
Case 4768 co l l ec ted at Resource Recovery has been completed. One s o i l 
sample was analyzed at low leve l f o r HSL v o l a t i l e s only by EAL 
Corporat ion of Richmond, C a l i f o r n i a . Sixteen so i l samples and one 
dupl ica te were analyzed at low l e v e l s fo r HSL s e m i - v o l a t i l e s and 
pes t i c ides on ly . The samples were numbered: 

JA339 (VOA) JA551 
JA544 JA552 
JA545 JA553 
JA548 JA557 
JA549 JA558 
JA550 JA560 

JA561 
JA562 
JA563 
JA563 
JA565 
JA566 

(dup) 

Data Q u a l i f i c a t i o n s 

The fo l lowing comments re fe r to the laboratory performance in 
meeting the Qual i ty Control s p e c i f i c a t i o n s out l ined in IFB WA84A-266. 

1) Timel iness 

The laboratory extracted and analyzed a l l samples wi thing QC time 
l i m i t s . However, the fo l lowing samples were held in the f i e l d fo r more 
two days p r i o r to shipment to the l a b : 

recycled paper 
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Sample No Holding Time 

JA548 13 
JA549 13 
JA550 11 
JA551 11 
JA552 6 
JA553 6 
JA557 6 
JA558 6 
JA563 19 
JA565 17 
JA566 17 

2) Instrument Tuning - Acceptable 

3) I n i t i a l and Continuing Ca l ib ra t ions - Acceptable 

4) Detection L im i ts 

In some instances, the detect ion l i m i t s for the multi-component 
pest ic ides and PCBs were above the CRDL. 

5) Pes t i c i de Standards 

a) L i nea r i t y 

On column SP-2250/SP-2401 (quant i ta t ion) . This i s a ques
t ionable choice as a conf irmation column. 

Date Instrument Compound % RSD QC L im i t 

g/9/85 2 Aldrin 14% 10% 
9/9/85 2 4,4'-DDT 16% 10% 
9/12/85 1 4,4'-DDT 16% 10% 
9/12/85 2 Aldrin 14% iu* 
9/12/85 2 4,4'-0DT 21% 10% 

On column SE-30/SP-2401 (confirmation) 

Date Instrument Compound % RSD QC L i m i t 

9/9/85 2 4,4;-DDT 11% 

9/12/85 2 4,4 -DDT 16% 10* 

b) 4,4 ' -DDT/Endr in Breakdown - Acceptable 

c) Dibutylchlorendate Retention Time Sh i f t - Acceptable 
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d) Standards Summary 

On the quantitation column 

Instrument Compound % D QC Limit 

1 Endosulfan Sulfate 35% 15% 

6) Blanks 

Methylene chloride and bis(2-ethylhexyl)phthalate were found in 
the VOA and BNA blanks. The pesticide blank is not acceptable, the 
laboratory should take immediate action to eliminate an ongoing pesti-
ic ide blank problem noted by the reviewers. Only one blank was run 
with two sets of samples run on dif ferent days. 

7) Surrogates 

Acceptable as reported; however, most of the surrogate recoveries 
could not be reproduced from the raw data. 

8) Matrix Spike and Matrix Spike Duplicate 

The following compounds exceeded QC l imi ts for % recovery: 

Compound % Recovery QC L im i t 

1,2,4-Trichlorobenzene (MSD) 34 38-107% 
Pyrene (MS) 32 35-142% 
Pyrene (MSD) 24 35-142% 
Lindane (MS) 328 46-127% 
Lindane (MSD) 364 46-127% 
Heptachlor (MS) 24 35-130% 
Heptachlor (MSD) 197 35-130% 
A ld r i n (MS) 373 34-132% 
A ld r i n (MSD) 392 34-132% 
Endrin (MSD) 153 42-139% 
4,4'-DDT (MS) 149 23-134% 
4,4'-DDT (MSD) 163 23-134% 

The % recover ies coul d not be reproduced from the raw data. 

The fo l lowing compounds exceed QC l i m i t s for RPD: 

Compound RPD QC L im i t 

Acenaphthene 41 <19 
1,4-Dichlorobenzene 28 <27 
Phenol 68 <35 
4-Ni trophenol 55 <50 
Heptachlor 157 <31 
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9) Samples 

The vo la t i le fraction data of JA339 was flagged " J " due to the 
surrogate recoveries and contaminant concentrations being non-reprodu
c ib le . The BNA data for samples JA550-JA560 was flagged " J " due to the 
non-reproducibil i ty of the contaminant concentrations and surrogate 
recoveries. With a few exceptions a l l positive hits in the pesticide 
fract ion were flagged "R" due to severe contamination in the blank. 
These exceptions are: JA557 4,4-DDD flagged "N , " JA560 endosulfan 
sulfate and methoxychlor flagged "N , " PCB data in JA560 acceptable 
(with " J " ) , and JA561 Aroclor 1242 flagged "N." A l l pesticide data has 
been flagged " J " due to poor l inear i ty . 

10) Tentatively Identif ied Compounds 

4-Hydroxy-4-methyl-2-pentanone (diacetone alcohol) was detected 
and in some cases ident i f ied on the TIC data sheets in nearly every 
sample. This compound was detected in the blank but at s igni f icant ly 
lower levels than in the samples. However, this compound is an aldol 
concensation product of an acetone reaction which has been noted is 
several other EAL data packages, e .g . , E&E , QA memo dated October 3, 
1985; Case 4680 from R. McGinnis and A. Hafferty to J . Osborn, RPO, 
USEPA, Region X. The data is not re l iable and has been deleted from 
the data sheets in this report. 

Data Use 

The usefulness of the data is based on the criteria outlined in 
the "Laboratory Dta Validation Functional Guidelines for Evaluating 
Organic Analyses (R-582-5-5-01)." 

Considering the above mentioned factors, the data is useful for 
LIMITED PURPOSES ONLY. 

Pesticide/PCB data indicating positive results, except where 
specifically mentioned, is unusable. 

Data Qualifiers 

U - The material was analyzed for, but was not detected. The associ
ated numerical value is estimated sample quantitation limit. 

J - The associated numerical value is an estimated quantity because 
quality control criteria were not met. 

R - Quality Control indicates that data are unusable (compound may or 
may not be present). Resampling and reanalysis is necessary for 
veri fication. 
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Q - No ana ly t i ca l r e s u l t . 

N - Presumptive evidence of presence of material ( tentat ive i d e n t i f i 
cat ion) . 

JR:d lk 

E-22 



ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: October 16, 1985 

TO: John Osborn, FIT RPO, EPA, S e a t t l e 

FROM: John Ryding, Chemist, E&E, S e a t t l e 
Andrew Ha f fe r t y , Senior Chemist, E&E, Seat t le 

THRU: D.A. Buecker, FIT RPM, E&E, Sea t t l e 

SUBJ: QA of Case 4768 (Organics) 
Resource Recovery WA 0280 

REF: TDD RIO-8510-01 

CC: Gerald Muth, DPO, EPA, Region X 
Harold Takenaka, DPO, EPA, Region IX 
B i l l R i t t h a l e r , E&E, Sea t t l e 

The Qual i ty Assurance review of two samples, Case 4768, c o l l e c t e d 
at Resource Recovery has been completed. Two so i l samples were 
analyzed at low leve l f o r s e m i - v o l a t i l e s and pest ic ides/PCBs by EAL 
Corporat ion of Richmond, C a l i f o r n i a . The samples were numbered: 

JA546 JA547 

Data Q u a l i f i c a t i o n s 

The fo l low ing comments r e f e r to the laboratory performance in 
meeting the Qua l i t y Control s p e c i f i c a t i o n s out l ined in IFB WA84A-266. 

1) Timel iness - Acceptable 

2) Instrument Tuning - Acceptable 

3) I n i t i a l and Cont inuing C a l i b r a t i o n - Acceptable 

4) Detect ion L im i t s 

L im i t s f o r multi-component p e s t i c i d e s and PCBs were above the 
CRDL. 
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5) Pesticide Standards 

a) Linearity 

On column SP-2250/SP-2401 (quant i tat ion) 

Compound % RSD QC L im i t 

A ld r i n 15% 10% 
Endrin 12% 10% 
4,4'-DDT 21% 10% 

On column SE-30/SP-2401 (conf i rmat ion) . This i s a quest ion
able choice as a confirmation column. 

Compound % RSD QC L im i t 

4,4'-DDT 16% 10% 

b) 4,4 ' -DDT/Endrin Breakdown - Acceptable 

c) Dibutylchlorendate Retention Time S h i f t - Acceptable 

d) Standards Summary - Acceptable 

6) Blanks 

B is(2-e thy lhexy l )phtha la te was found in the BNA blank. The 
pest ic ide blank i s not acceptable. The laboratory should take imme
diate act ion to e l iminate an ongoing pes t i c ide blank problem noted by 
the reviewers. 

7) Surrogates 

Acceptable as reported; however, most of the surrogate recoveries 
could not be reproduced from the raw data. 

8) Matr ix Spike and Matr ix Spike Dupl icate 

The fo l lowing compounds exceeded QC l i m i t s fo r % recovery: 

Compound % Recovery QC L im i t 

1,2,4-Trichlorobenzene (MSD) 34 38-107% 
Pyrene (MS) 32 35-142% 
Pyrene (MSD) 24 35-142% 
Lindane (MS) 328 46-127% 
Lindane (MSD) 364 46-127% 
Heptachlor (MS) 24 35-130% 
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Heptachlor (MSD) 197 
373 
392 
153 
149 
163 

35-130% 
34-132% 
34-132% 
42-139% 
23-134% 
23-134% 

A l d r i n (MS) 
A l d r i n (MSD) 
Endrin (MSD) 
4,4'-DDT (MS) 
4,4'-DDT (MSD) 

The % recover ies could not be reproduced from the raw data. 

The fo l lowing compounds exceed QC l i m i t s for RPD: 

Compound RPD QC L i m i t 

Acenaphthene 
1,4-Dichlorobenzene 
Phenol 
4-Nitrophenol 
Heptachlor 

41 
28 
68 
55 

157 

<19 
<27 
<35 
<50 
<31 

9) Samples 

The BNA f rac t i on data was flagged " J " due to the non-reproduci-
b i l i t y of the contaminant concentrat ions and surrogate recover ies. A l l 
pos i t i ve h i t s of the pes t i c ide f rac t ion were flagged "R" due to severe 
contamination of the blank. A l l pes t i c ide data was flagged " J " due to 
poor l i n e a r i t y . 

10) Tenta t ive ly Iden t i f i ed Compounds 

4-Hydroxy-4-methyl-2-pentanone (diacetone alcohol) was detected 
and i den t i f i ed on the TIC data sheets in nearly every sample. This 
compound was detected in the blank but at s i g n i f i c a n t l y lower l eve ls 
than in the samples. However, th is compound is an aldol condensation 
product of an acetone react ion which has been noted in several other 
EAL data packages, e . g . , E&E, QA memo data October 3 , 1985; Case 4680 
from R. McGinnis and A. Hafferty to J . Osborn, RPO, USEPA, Region X. 
The data i s not r e l i a b l e and has been deleted from the data sheets in 
th i s report . 

The usefulness of the data i s based on the c r i t e r i a out l ined in 
the "Laboratory Data Va l ida t ion Funct ional Guidelines for Evaluat ing 
Organic Analyses (R-582-5-5-01) . " 

Considering the above mentioned fac to rs , the data is useful for 
LIMITED PURPOSES ONLY. 

Pest ic ide/PCB data is suspect. 

Data Use 
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Data Qual i f iers 

U - The material was analyzed for, but was not detected. The associ
ated numerical value is estimated sample quantitation l im i t . 

j - The associated numerical value is an estimated quantity because 
quality control c r i t e r i a were not met. 

R - Quality Control indicates that data are unusable (compound may or 
may not be present). Resampling and reanalysis is necessary for 
ver i f i ca t ion . 

Q - No analytical resul t . 

N - Presumptive evidence of presence of material (tentative ident i f ica
tion) . 

JR:dlk 
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APPENDIX F 

SUBSURFACE SOIL ANALYTICAL RESULTS 



Explanation of data modifiers: 

U: undetected at specified level 

J: estimated concentration only 

R: value rejected during Quality Assurance review 

* • not analyzed for 

GW: depth at which ground water was encountered 

SCAN: Relative Retention Time Indicator 



RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF BASE/NEUTRAL/ACID COMPOUND RESULTS 

FOR SUBSURFACE SEDIMENT SAMPLES COLLECTED JULY/AUGUST 1985 
(ug/kg) DRY WEIGHT 

LOCATION N-NITROSO PHENOL ANILINE BIS(2-CHL0R0 2-CHL0R0- 1,3-DICHLORO 1,4-DICHLORO BENZYL 
DIMETHYLAMINE ETHYL)ETHER PHENOL BENZENE BENZENE ALCOHOL 

EE1 10-30' 340.00 U 340.00 U 340.00 U 340.00 u 340.00 u 340.00 U 340.00 U 340.00 U 
EE1 30'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE2 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE2 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 10-30' 350.00 U 260.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 30'-GW 350.00 U 1900.00 J 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE4 10-20' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE4 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE5 10-20' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE5 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE6 10-30' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE6 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE7 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE7 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 30'-GW 350.00 U 350.00 u 350.00 U 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 
EE9 10-30' 360.00 U 360.00 u 360.00 U 360.00 u 360.00 U 360.00 U 360.00 U 360.00 U 
EE9 30'-GW 350.00 U 350.00 u 350.00 u 350.00 u 350.00 U 350.00 u 350.00 U 350.00 U 
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LOCATION 1,2-DICHLORO 2-METHYLPHENOL BIS(2CHL0R0IS0 4-METHYL N-NITROSO HEXACHLORO NITROBENZENE ISOPHORONE 
BENZENE PROPYL)ETHER PHENOL DIPROPYLAMINE ETHANE 

EE1 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE1 30'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE2 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE2 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE4 10-20' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE4 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE5 10-20' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE5 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE6 10-30' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE6 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE7 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE7 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 30'-GW 350.00 U 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE9 10-30' 360.00 U 360.00 u 360.00 u 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE9 30'-GW 350.00 U 350.00 u 350.00 u 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 
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LOCATION 2-NITROPHENOL 2,4-DIMETHYL BENZOIC ACID BIS(2-CHL0R0 2,4 DICHLORO 1,2,4 - TRI NAPHTHALENE 
PHENOL ETHOXY)METHANE PHENOL CHLOROBENZENE 

EE1 10-30' 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE1 301-GW 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE2 10-30' 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE2 30'-GW 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 10-30' 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 1700.00 J 
EE3 30'-GW 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE4 10-20' 340.00 U 340.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE4 20'-GW 340.00 U 340.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE5 10-20' 360.00 U 360.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE5 20'-GW 340.00 U 340.00 U 1700.00 U 340.00 u 340.00 U 340.00 U 340.00 U 
EE6 10-30' 360.00 U 360.00 U 1700.00 u 1700.00 u 1700.00 U 1700.00 U 1700.00 U 
EE6 30'-GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 U 350.00 U 350.00 U 
EE7 10-30' 340.00 U 340.00 U 1700.00 u 360.00 u 360.00 U 360.00 U 360.00 U 
EE7 30'-GW 350.00 U 350.00 U 1700.00 u 340.00 u 340.00 U 340.00 ll 340.00 U 
EE8 10-30' 350.00 U 350.00 U 1700.00 u 340.00 u 340.00 U 340.00 U 340.00 U 
EE8 30'-GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 U 350.00 U 350.00 U 
EE9 10-30' 360.00 U 360.00 U 1700.00 u 360.00 u 360.00 U 360.00 U 360.00 U 
EE9 30'-GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 U 350.00 U 350.00 U 
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LOCATION 4-CHL0R0 HEXACHLORO 4-CHLORO- 2-METHYL HEXACHLOROCY 2,4,6-TRI 2,4,5-TRI 
ANILINE BUTADIENE 3-METHYLPHENOL NAPHTHALENE CLOPENTADIENE CHLOROPHENOL CHLOROPHENOL 

EEl 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 
EEl 30'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 
EE2 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 
EE2 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 
EE3 10-30' 350.00 U 350.00 U 350.00 U 1200.00 J 350.00 U 350.00 U 1700.00 U 
EE3 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 
EE4 10-20' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 
EE4 20'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 
EE5 10-20' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 
EE5 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 
EE6 10-30' 1700.00 U 1700.00 U 1700.00 U 1700.00 U 1700.00 U 1700.00 U 1700.00 u EE6 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 u EE7 10-30' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 1700.00 u EE7 30'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 1700.00 u EE8 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 1700.00 u EE8 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 1700.00 u EE9 10-30' 360.00 U 360.00 U 360.00 U 360.00 u 360.00 U 360.00 U 1700.00 u EE9 30'-GW 350.00 U 350.00 U 350.00 u 350.00 u 350.00 U 350.00 U 1700.00 u 
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LOCATION 2-CHL0R0 2-NITROANILINE 
NAPHTHALENE 

DIMETHYL ACENAPHTHYLENE 3-NITROANILINE ACENAPHTHENE 
PHTHALATE 

EEl 10-30' 340.00 U 1700.00 U 340.00 U 340.00 U 1700.00 U 340.00 U 
EEl 30'-GW 340.00 U 1700.00 U 340.00 U 340.00 U 1700.00 U 340.00 U 
EE2 10-30' 350.00 U 1700.00 U 350.00 U 350.00 U 1700.00 U 350.00 U 
EE2 30'-GW 350.00 U 1700.00 U 350.00 U 350.00 U 1700.00 U 350.00 •1 
EE3 10-30' 350.00 U 1700.00 U 350.00 U 350.00 U 1700.00 U 370.00 J 
EE3 30'-GW 350.00 U 1700.00 U 350.00 U 350.00 U 1700.00 U 350.00 U 
EE4 10-20' 340.00 U 1700.00 U 340.00 U 340.00 U 700.00 U 340.00 U 
EE4 20'-GW 340.00 U 1700.00 U 340.00 U 340.00 U 1700.00 U 340.00 U 
EE5 10-20' 340.00 U 1700.00 u 340.00 U 340.00 U 700.00 U 360.00 U 
EE5 20'-GW 340.00 U 1700.00 u 340.00 U 340.00 U 1700.00 U 340.00 U 
EE6 10-30' 360.00 U 1700.00 u 360.00 U 360.00 U 1700.00 u 360.00 U 
EE6 30'-GW 350.00 U 1700.00 u 350.00 U 350.00 U 1700.00 u 350.00 U 
EE7 10-30' 340.00 U 1700.00 u 340.00 U 340.00 U 1700.00 u 340.00 U 
EE7 30'-GW 350.00 U 1700.00 u 350.00 U 350.00 U 1700.00 u 340.00 U 
EE8 10-30' 350.00 U 1700.00 u 350.00 U 350.00 U 1700.00 u 350.00 U 
EES 30'-GW 350.00 U 1700.00 u 350.00 u 350.00 U 1700.00 u 350.00 U 
EE9 10-30' 360.00 U 1700.00 u 360.00 u 360.00 U 1700.00 u 360.00 U 
EE9 30'-GW 350.00 U 1700.00 u 350.00 u 350.00 U 1700.00 u 360.00 U 
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2,4-DINITRO 2.4-DINITRO 2,6-DINITRO DIETHYL 4-CHL0R0-
LOCATION PHENOL 4-NITROPHENOL DIBENZOFURAN TOLUENE TOLUENE PHTHALATE PHENYL/PHENYL FLUORENE 

ETHER 

EEl 10-30' 1700.00 U 1700.00 u 340.00 U 340.00 u 340.00 U 340.00 U 340.00 U 340.00 U 
EEl 30'-GW 1700.00 U 1700.00 u 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE2 10-30' 1700.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE2 30'-GW 1700.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 10-30' 1700.00 U 1700.00 U 190.00 J 350.00 U 350.00 U 350.00 U 350.00 U 270.00 J 
EE3 30'-GW 1700.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE4 10-20' 1700.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE4 20'-GW 1700.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE5 10-20' 1700.00 U 1700.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE5 20'-GW 1700.00 U 1700.00 u 340.00 U 340.00 u 340.00 U 340.00 U 340.00 U 340.00 U 
EE6 10-30' 1700.00 u 1700.00 u 360.00 U 360.00 u 360.00 U 360.00 U 360.00 U 360.00 U 
EE6 30'-GW 1700.00 u 1700.00 u 350.00 U 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 
EE7 10-30' 1700.00 u 1700.00 u 340.00 U 340.00 u 340.00 U 340.00 U 340.00 U 340.00 U 
EE7 30'-GW 1700.00 u 1700.00 u 350.00 U 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 10-30' 1700.00 u 1700.00 u 350.00 U 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 30'-GW 1700.00 u 1700.00 u 350.00 u 350.00 u 350.00 U 350.00 U 350.00 U 350.00 U 
EE9 10-30' 1700.00 u 1700.00 u 360.00 u 360.00 u 360.00 u 360.00 U 360.00 U 360.00 U 
EE9 30'-GW 1700.00 u 1700.00 u 360.00 u 360.00 u 360.00 u 360.00 U 360.00 U 360.00 U 
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4.6-DINITR0-2 N-NITROSODI 4-BR0M0PHENYL HEXACHLORO PENTACHLORO 
LOCATION 4-NITROANILINE METHYLPHENOL PHENYLAMINE PHENYL ETHER BENZENE PHENOL PHENANTHRENE ANTHRACENE 

EEl 10-30' 1700.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 
EEl 30'-GW 1700.00 U 1700.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 
EE2 10-30' 1700.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 
EE2 30'-GW 1700.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 
EE3 10-30' 1700.00 U 1700.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 1300.00 J 200.00 J 
EE3 30'-GW 1700.00 u 1700.00 U 350.00 U 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 
EE4 10-20' 1700.00 u 1700.00 U 340.00 U 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 
EE4 20'-GW 1700.00 u 1700.00 U 340.00 U 340.00 u 340.00 U 1700.00 U 340.00 U 340.00 U 
EE5 10-20' 1700.00 u 1700.00 U 360.00 U 360.00 u 360.00 U 1700.00 U 360.00 U 360.00 U 
EE5 20'-GW 1700.00 u 1700.00 U 340.00 U 340.00 u 340.00 U 1700.00 U 340.00 U 340.00 U 
EE6 10-30' 1700.00 u 1700.00 u 360.00 U 360.00 u 360.00 U 1700.00 u 360.00 U 360.00 U 
EE6 30'-GW 1700.00 u 1700.00 u 350.00 U 350.00 u 350.00 U 1700.00 u 350.00 U 350.00 U 
EE7 10-30' 1700.00 u 1700.00 u 340.00 U 340.00 u 340.00 U 1700.00 u 340.00 U 340.00 U 
EE7 30'-GW 1700.00 u 1700.00 u 350.00 u 350.00 u 350.00 U 1700.00 u 350.00 U 350.00 U 
EE8 10-30' 1700.00 u 1700.00 u 350.00 u 350.00 u 350.00 U 1700.00 u 350.00 U 350.00 U 
EE8 30'-GW 1700.00 u 1700.00 u 350.00 u 350.00 u 350.00 U 1700.00 u 350.00 U 350.00 U 
EE9 10-30' 1700.00 u 1700.00 u 360.00 u 360.00 u 360.00 U 1700.00 u 360.00 U 360.00 U 
EE9 30'-GW 1700.00 u 1700.00 u 360.00 u 360.00 u 360.00 U 1700.00 u 360.00 U 360.00 u 
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DI-N-BUTYL BUTYL BENZYL 3,3'-DICHL0R0 BENZO(A) BIS(2-ETHYL 
LOCATION PHTHALATE FLUORANTHENE BENZIDINE PYRENE PHTHALATE BENZIDINE ANTHRACENE HEXYL)PHTHALATE 

EEl 10-30' 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 680.00 U 340.00 U 340.00 U 
EEl 30'-GW 340.00 U 340.00 U 1700.00 U 340.00 U 340.00 U 680.00 U 340.00 U 340.00 U 
EE2 10-30' 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 700.00 U 350.00 U 386.00 U 
EE2 30'-GW 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 700.00 U 350.00 U 350.00 U 
EE3 10-30* 2000.00 J 960.00 J 1700.00 U 1400.00 J 430.00 J 700.00 U 320.00 J 1400.00 U 
EE3 30'-GW 350.00 U 350.00 U 1700.00 U 350.00 U 350.00 U 700.00 U 350.00 U 390.00 U 
EE4 10-20' 340.00 U 340.00 U 1700.00 U 340.00 u 340.00 U 680.00 U 340.00 U 340.00 U 
EE4 20'-GW 340.00 U 340.00 U 1700.00 U 340.00 u 340.00 U 690.00 U 340.00 U 340.00 U 
EE5 10-20' 360.00 U 360.00 U 1700.00 u 360.00 u 360.00 U 710.00 U 360.00 U 360.00 U 
EE5 20'-GW 340.00 U 340.00 U 1700.00 u 340.00 u 340.00 U 680.00 U 340.00 U 340.00 U 
EE6 10-30' 360.00 U 360.00 U 1700.00 u 360.00 u 360.00 U 720.00 U 360.00 U 360.00 U 
EE6 30'-GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 U 700.00 U 350.00 U 350.00 U 
EE7 10-30' 340.00 U 340.00 U 1700.00 u 340.00 u 340.00 U 170.00 U 340.00 U 340.00 U 
EE7 30'- GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 U 700.00 u 350.00 U 350.00 U 
EE8 10-30' 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 u 700.00 u 350.00 U 350.00 U 
EE8 30'-GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 u 700.00 u 350.00 U 350.00 U 
EE9 10-30' 360.00 U 360.00 U 1700.00 u 360.00 u 360.00 u 720.00 u 360.00 U 360.00 U 
EE9 30'-GW 350.00 U 350.00 U 1700.00 u 350.00 u 350.00 u 700.00 u 350.00 U 350.00 U 
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DI-N-OCTYL BENZO(B) BENZO(K) BENZO(A) INDEN0(1,2,3-CD) DIBENZ(A.H) 
LOCATION CHRYSENE PHTHALATE FLUORANTHENE FLUORANTHENE PYRENE PYRENE ANTHRACENE 

EEl 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EEl 30'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE2 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 450.00 R 350.00 U 350.00 U 
EE2 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 365.00 R 350.00 U 350.00 U 
EE3 10-30' 220.00 J 1900.00 J 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE3 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 150.00 J 350.00 U 350.00 U 
EE4 10-20' 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE4 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE5 10-20' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE5 20'-GW 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 340.00 U 
EE6 10-30' 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 360.00 U 
EE6 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE7 10-30' 340.00 U 340.00 U 340.00 U 340.00 U 170.00 J 340.00 U 340.00 U 
EE7 30'-GW 350.00 U 350.00 U 350.00 U 350.00 U 160.00 J 350.00 U 350.00 U 
EE8 10-30' 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 350.00 U 
EE8 30'-GW 350.00 U 350.00 U 350.00 u 350.00 U 350.00 U 350.00 U 350.00 u EE9 10-30' 360.00 U 360.00 U 360.00 u 360.00 u 360.00 U 360.00 U 360.00 u EE9 30'-GW 350.00 U 350.00 U 350.00 u 350.00 u 350.00 U 350.00 U 350.00 u 
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BENZO(G,H,I) 
LOCATION PERYLENE 

EEl 10-30' 340.00 U 
EEl 30' -GW 340.00 U 
EE2 10-30' 350.00 U 
EE2 30' -GW 350.00 U 
EE3 10-30' 350.00 U 
EE3 30' -GW 350.00 U 
EE4 10-20' 340.00 U 
EE4 20' -GW 340.00 U 
EE5 10-20' 360.00 U 
EE5 20' -GW 340.00 U 
EE6 10-30' 360.00 U 
EE6 30' -GW 350.00 U 
EE7 10-30' 340.00 U 
EE7 30' -GW 350.00 U 
EE8 10-30' 350.00 U 
EE8 30' -GW 350.00 U 
EE9 10-30' 360.00 U 
EE9 30' -GW 350.00 U 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF PESTICIDE AND PCB RESULTS 

FOR SUBSURFACE SEDIMENT SAMPLES COLLECTED JULY/AUGUST 1985 
ug/kg DRY WEIGHT 

SAMPLE ALPHA-BHC BETA-BHC GAMMA-BHC HEPTACHLOR ALDRIN HEPTACHLOR ENDOSULFAN DIELDRIN 4,4'-DDE DELTA-BHC 
LOCATION (LINDANE) EPOXIDE I 

EEl 10-30' 2.00 U 6.50 R 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 4.00 U 4.00 U 2.00 U 
EEl 30'-GW 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 4.00 U 4.00 U 2.00 U 
EE2 10-30' 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 9.80 R 2.00 U 4.00 U 4.00 U 2.00 R 
EE2 30'-GW 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 12.00 R 2.00 U 4.00 U 4.00 U 3.20 R 
EE3 10-30' 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 8.00 U 8.00 U 4.00 U 
EE3 30'-GW 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 5.00 R 11.00 R 4.00 U 
EE4 10-20' 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 8.80 R 2.00 U 4.00 U 4.60 R 2.00 U 
EE4 20'-GW 2.60 R 2.00 U 2.00 U 2.00 U 2.00 U 10.00 R 2.00 U 4.00 U 5.30 R 2.20 R 
EE5 10-20' 2.50 R 2.00 U 2.00 U 2.00 U 2.00 U 12.00 R 2.00 U 4.00 U 5.50 R 2.20 R 
EE5 20'-GW 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 5.10 R 2.00 U 4.00 U 4.00 U 2.00 U 
EE6 10-30' 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 4.00 U 4.00 U 4.00 R 
EE6 30'-GW 2.00 U 2.00 U 2.00 R 2.00 U 2.00 U 2.00 U 2.00 U 4.00 U 4.00 U 4.50 R 
EE7 10-30' 2.00 U 100.00 R 2.00 U 2.00 U 2.00 U 2.00 U 2.00 u 4.00 U 4.00 U 5.50 R 
EE7 30'-GW 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 u 4.00 U 4.00 U 2.00 U 
EE8 10-30' 2.00 U 7.20 R 2.00 U 2.00 u 2.00 U 2.00 U 2.00 u 4.00 U 4.00 U 2.00 U 
EE8 30'-GW 2.00 U 24.00 R 2.00 U 9.00 R 2.00 U 6.50 R 2.00 u 4.00 U 4.00 U 3.90 R 
EE9 10-30' 2.00 U 2.00 U 2.00 U 2.00 U 2.00 u 2.00 U 4.10 R 2.00 U 4.00 U 2.00 U 
EE9 30'-GW 2.00 U 2.00 U 2.00 U 6.30 R 2.00 u 6.00 R 2.00 U 4.00 U 4.50 R 3.80 R 
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LOCATION ENDRIN ENDOSULFAN 4,4'-DDD ENDRIN ENDOSULFAN 4,4'-DDT ENDRIN METHOXY- CHLORDANE TOXAPHENE 
II ALDEHYDE SULFATE KETONE CHLOR 

EEl 10-30' 6.50 R 4.00 U 4.00 U 4.00 U 4.00 u 13.00 R 4.00 U 20.00 U 40.00 U 500.00 u 
EEl 30'-GW 4.90 R 4.00 U 4.00 U 4.00 U 4.00 U 9.90 R 4.00 U 20.00 U 40.00 U 500.00 u 
EE2 10-30' 4.00 U 4.00 U 4.00 U 4.00 U 20.00 R 4.00 U 4.00 U 20.00 U 50.00 U 600.00 u 
EE2 30'-GW 4.00 U 4.00 U 12.00 R 4.00 U 33.00 R 4.00 U 4.00 U 20.00 U 60.00 U 700.00 U 
EE3 10-30' 8.00 U 8.00 U 8.00 U 8.00 U 130.00 R 8.00 U 8.00 U 75.00 R 40.00 U 80.00 U 
EE3 30'-GW 8.00 U 18.00 U 8.00 U 20.00 R 79.00 R 32.00 R 8.00 U 40.00 U 40.00 U 80.00 U 
EE4 10-20' 6.20 R 4.00 U 4.00 U 4.00 U 9.20 R 11.00 R 4.00 U 20.00 U 60.00 U 500.00 U 
EE4 20'-GW 7.50 R 4.00 U 4.00 U 4.00 U 30.00 R 13.00 R 4.00 U 20.00 U 60.00 U 500.00 U 
EE5 10-20' 7.50 R 4.00 U 4.00 U 4.00 U 4.00 U 18.00 R 4.00 U 20.00 U 70.00 U 600.00 U 
EE5 20'-GW 8.40 R 12.00 R 4.00 U 4.00 U 20.00 R. 11.00 R 4.00 U 20.00 U 60.00 U 500.00 U 
EE6 10-30' 6.30 R 4.00 U 4.00 U 4.00 U 52.00 R 12.00 R 4.00 U 20.00 U 40.00 U 600.00 u EE6 30'-GW 5.70 R 4.00 U 4.00 U 4.00 U 4.00 U 11.00 R 4.00 U 20.00 U 40.00 U 500.00 u EE7 10-30' 4.00 U 4.00 U 5.10 R 4.00 U 36.00 R 8.40 R 4.00 u 20.00 U 40.00 U 400.00 u EE7 30'-GW 5.00 R 4.00 U 4.00 U 4.00 U 47.00 R 12.00 R 4.00 u 20.00 U 40.00 u 500.00 u 
EE8 10-30' 5.00 R 4.00 U 4.00 U 4.00 U 4.00 U 9.80 R 4.00 u 20.00 U 40.00 U 500.00 u 
EE8 30'-GW 4.00 U 4.00 U 4.00 U 4.00 U 43.00 R 11.00 R 4.00 u 20.00 U 40.00 u 600.00 u EE9 10-30' 5.40 U 4.00 U 4.00 U 4.00 u 69.00 R 15.00 R 4.00 u 20.00 U 40.00 u 800.00 u EE9 30'-GW 6.80 R 4.00 U 4.00 U 4.00 u 4.00 U 4.00 U 4.00 u 20.00 U 40.00 u 500.00 u 
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LOCATION AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR-
1016 1221 1232 1242 1248 1254 1260 

EEl 10-30' 40.00 U 70.00 U 70.00 U 
EEl 30'-GW 40.00 U 70.00 U 70.00 U 
EE2 10-30' 40.00 U 60.00 U 70.00 U 
EE2 30'-GW 50.00 U 80.00 U 90.00 U 
EE3 10-30' 40.00 U 40.00 U 40.00 U 
EE3 30'-GW 40.00 U 40.00 U 40.00 U 
EE4 10-20' 40.00 U 70.00 U 80.00 U 
EE4 20'-GW 40.00 U 70.00 U 80.00 U 
EE5 10-20' 60.00 U 90.00 U 100.00 U 
EE5 20'-GW 50.00 U 70.00 U 80.00 U 
EE6 10-30' 40.00 U 70.00 U 70.00 U 
EE6 30'-GW 40.00 u 70.00 U 70.00 U 
EE7 10-30' 40.00 u 70.00 U 70.00 U 
EE7 30'-GW 40.00 u 70.00 u 70.00 u EE8 10-30' 40.00 u 70.00 u 70.00 u EE8 30'-GW 40.00 u 70.00 u 70.00 u EE9 10-30' 40.00 u 70.00 u 70.00 u EE9 30'-GW 40.00 u 70.00 u 70.00 u 

60.00 U 60.00 U 100.00 u 80.00 u 
60.00 U 60.00 U 100.00 u 80.00 u 40.00 U 50.00 U 100.00 u 100.00 u 50.00 U 60.00 U 200.00 u 100.00 u 3100.00 J 40.00 U 1400.00 J 80.00 u 140.00 R 40.00 U 80.00 u 80.00 u 
50.00 U 50.00 U 100.00 u 100.00 u 50.00 U 50.00 U 100.00 u 100.00 u 60.00 U 60.00 U 200.00 u 100.00 u 40.00 U 50.00 U 100.00 u 100.00 u 
70.00 U 70.00 U 100.00 u 80.00 u 60.00 U 60.00 u 100.00 u 80.00 u 
60.00 U 60.00 u 100.00 u 80.00 u 60.00 U 60.00 u 100.00 u 80.00 u 60.00 U 60.00 u 100.00 u 80.00 u 70.00 U 60.00 u 100.00 u 80.00 u 70.00 u 70.00 u 100.00 u 80.00 u 60.00 u 60.00 u 100.00 u 80.00 u 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF HERBICIDE RESULTS FOR SUBSURFACE SEDIMENT SAMPLES 

COLLECTED JULY/AUGUST 1985 
(ug/kg) DRY WEIGHT 

SAMPLE PARAMETER 

LOCATION 2,4-D 2,4,5-T 2,4,5-TP MCPA 

EEl 10-30 FT. 10U 5U * 300U 
EEl 30-GW 10U 5U * 150U 
EE2 10-30 25U 15U 15U 600U 
EE2 30-GW 2U IU IU 40U 
EE3 10-30 200U 100U * 4700U 
EE3 30-GW 320U 160U * 200U 
EE4 10-20 5U 3U * 100U 
EE4 20-GW 5U 3U * 110U 
EE5 10-20 5U 3U * 110U 
EE5 20-GW 10U 5U * 200U 
EE6 10-30 10U 5U * 150U 
EE6 30-GW 500U 250U * 12000U 
EE7 10-30 20U 10U * 1100U 
EE7 30-GW 10U 5U * 500U 
EE8 10-30 10U 5U * 200U 
EE8 30-GW 10U 5U * 60U 
EE9 10-30 50U 25U * 1100U 
EE9 30-GW 30U 15U * 600U 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF TENTATIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS 
FOR SUBSURFACE SEDIMENT SAMPLES COLLECTED JULY/AUGUST 1985 

(ug/kg) 

COMPOUND SCAN EE3 10-30' EE3 20-GW EE5 10-30' EE9 30-GW 

UNKNOWN 315 4200 J 
DIMETHYL BENZENE ISOMER 343 1700 J 
DIMETHYL BENZENE ISOMER 376 1200 J 
UNKNOWN 413 4600 J 
1-ETHYL-2-METHYL BENZENE 471 860 J 
TRIMETHYL BENZENE 510 1300 J 
DECANE 524 1800 J 
P-PHOSPHORIC ACID.TRIBUTYL ESTER 1106 1700 J 
UNKNOWN 1317 5900 J 
UNKNOWN 1333 2000 J 
UNKNOWN 1391 4200 J 
UNKNOWN 1424 7700 J 
UNKNOWN HYDROCARBON 636 2900 J 
UNKNOWN 1436 5000 J 
UNKNOWN 1453 1800 J 
UNKNOWN 1491 9400 J 
UNKNOWN 1505 2300 J 
UNKNOWN 1520 2400 J 
UNKNOWN 1542 3000 J 
2-BUTOXY ETHANOL 400 
UNKNOWN 1310 
UNKNOWN 1421 
UNKNOWN 416 

520 J 
260 J 

200 J 
220 J 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF INORGANIC RESULTS FOR SOIL/SEDIMENT SAMPLES 

COLLECTED JULY/AUGUST 1985 
(mg/kg) DRY WEIGHT 

LOCATION ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM CADMIUM CALCIUM CHROMIUM COBALT COPPER 

EEl 10-30' 7315.00 6. OOU 5.70 110.00 0.50 l.OOU 12938.00 11.00 13.00 12.00 
EEl 30-GW 6686.00 10.00 3.20U 101.00 0.50 l.OOU 14123.00 10.00 13.00 11.00 
EE2 10-30' 6888.00 6. OOU 3.20U 97.00 0.50 l.OOU 8862.00 10.00 11.00 11.00 
EE2 30-GW 4728.00 8. OOJ 3.30U 81.00 0.40 l.OOU 8247.00 7.00 11.00 11.00 
EE3 10-30' 7692.00 7. OOU 3.40U 114.00 0.30U 1.40 11516.00 28.00 11.00 19.00 
EE3 30-GW 5346.00 6. OOU 3.20U 92.00 0.30 l.OOU 9899.00 7.00 13.00 12.00 
EE4 10-20' 8810.00 8. OOU 3.90U 119.00 0.60 1.20U 11785.00 12.00 14.00 12.00 
EE4 20-GW 4831.00 6. OOU 3.20U 88.00 0.30U l.OOU 9354.00 4.00 12.00 13.00 
EE5 10-20' 8934.00 7. OOU 7.10 119.00 0.60 l.OOU 15703.00 13.00 13.00 12.00 
EE5 20-GW 4671.00 6. OOU 3.20U 79.00 0.40 l.OOU 7616.00 6.00 11.00 10.00 
EE6 10-30' 8332.00 4. OOJ 3.20U 106.00 0.50U 2. OOU 12054.00 12.00 13.00 12.00 
EE6 30-GW 7457.00 7. OOU 3.30U 104.00 0.60 1.30 10995.00 10.00 15.00 11.00 
EE7 10-30' 8712.00 8. OOJ 3.30U 103.00 0.50 l.OOU 13000.00 12.00 13.00 17.00 
EE7 30-GW 6140.00 6. OOU 3.30U 112.00 0.30 l.OOU 11285.00 8.00 11.00 14.00 
EE8 10-30' 7046.00 6. OOU 3.30U 104.00 0.50 l.OOU 11053.00 12.00 12.00 10.00 
EE8 30-GW 6215.00 6. OOU 3.30U 99.00 0.50 1.10 10414.00 9.00 13.00 12.00 
EE9 10-30' 7087.00 7. OOU 3.30U 652.00 0.50 l.OOU 10603.00 11.00 12.00 12.00 
EE9 30-GW 5785.00 6. OOU 3.30U 111.00 0.40 l.OOU 10081.00 8.00 13.00 11.00 
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LOCATION IRON LEAD MAGNESIUM MANGANESE MERCURY NICKEL POTASSIUM SELENIUM SILVER SODIUM 

EEl 10-30' 22753.00 5.70 6962.00 439.00 O.IOU 8. OOU 2551.00 1.80U 2.50 539.00 
EEl 30-GW 23483.00 4.50 6210.00 377.00 O.IOU 8. OOU 2465.00 1.80U 3.20 535.00 
EE2 10-30' 20000.00 5.90 5846.00 411.00 O.IOU 9. OOU 2610.00 1.90U 2.60 522.00 
EE2 30-GW 21334.00 3.20 4549.00 345.00 O.IOU 9. OOU 1508.00 1.90U 2.30 592.00 
EE3 10-30' 22319.00 100.00 6308.00 407.00 0.20 9. OOU 2491.00 1.90U 1.80 647.00 
EE3 30-GW 23074.00 6.20 4753.00 399.00 O.IOU 9.00 1935.00 1.80U 1.90U 580.00 
EE4 10-20" 27462.00 5.80 6943.00 485.00 O.IOU lO.OOU 2942.00 2.20U 2.70 665.00 
EE4 20-GW 21375.00 3.60 4524.00 375.00 O.IOU 8. OOU 1711.00 9. OOU 1.70U 528.00 
EE5 10-20' 24879.00 8.10 8363.00 486.00 O.IOU 14.00 2929.00 1.90U 2.80 725.00 
EE5 20-GW 21489.00 2.90 4523.00 313.00 O.IOU 8. OOU 1888.00 1.80U 2.60 591.00 
EE6 10-30' 24587.00 6.30 7076.00 447.00 0.20U 9.00 2523.00 4. OOU 1.90 835.00 
EE6 30-GW 26310.00 4.30 6043.00 447.00 O.IOU 9. OOU 2507.00 1.90U 3.40 669.00 
EE7 10-30' 25832.00 9.70 7223.00 457.00 O.IOU 11.00 2683.00 9.50U 2.50 726.00 
EE7 10-GW 20780.00 3.80 5769.00 455.00 O.IOU 9. OOU 2515.00 1.90U 1.90 605.00 
EE8 10-30' 20929.00 5.20 6165.00 398.00 O.IOU 9. OOU 2740.00 1.90U 3.50 562.00 
EE8 30-GW 23027.00 4.50 5876.00 422.00 O.IOU 9. OOU 2225.00 1.90U 2.80 585.00 
EE9 10-30' 21375.00 4.70 6283.00 390.00 0.60 9. OOU 2761.00 1.90U 3.30 1406.00 
EE9 30-GW 22263.00 4.40 5543.00 378.00 0.20 9. OOU 2191.00 1.90U 2.20 605.00 
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LOCATION THALLIUM TIN VANADIUM ZINC CYANIDE 

EEl 10-30' 2.00 U 9.00 u 43.10 54.00 * 
EEl 30-GW 2.00 U 10.00 u 47.00 50.00 * 
EE2 10-30' 2.00 U 10.00 u 38.90 53.00 * 
EE2 30-GW 2.00 U 10.00 u 40.50 43.00 * 
EE3 10-30' 2.00 U 10.00 u 40.00 76.00 * 
EE3 30-GW 2.00 U 10.00 u 45.00 45.00 * 
EE4 10-20' 3.00 U 11.00 u 61.30 58.00 * 
EE4 20-GW 2.00 U 9.00 u 42.30 42.00 * 
EE5 10-20' 2.00 U 10.00 u 45.90 59.00 * 
EE5 20-GW 2.00 U 9.00 u 41.80 40.00 * 
EE6 10-30' 5.00 U 10.00 u 48.80 68.00 * 
EE6 30-GW 2.00 U 10.00 u 56.80 56.00 * 
EE7 10-30' 2.00 U 10.00 u 49.30 218.00 * 
EE7 30-GW 2.00 U 10.00 u 35.70 59.00 * 
EE8 10-30' 2.00 U 10.00 u 42.40 49.00 * 
EE8 30-GW 2.00 U 10.00 u 46.00 47.00 * 
EE9 10-30' 2.00 u 10.00 u 43.60 49.00 * 
EE9 30-GW 2.00 u 10.00 u 43.90 47.00 * 
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APPENDIX G 

GROUND WATER ANALYTICAL RESULTS 



Explanation of data modifiers: 

U: undetected at specified level 

J: estimated concentration only 

R: value rejected during Quality Assurance review 

* • not analyzed for 

SCAN: Relative Retention Time Indicator 



RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS 

FOR GROUNDWATER SAMPLES COLLECTED JULY/AUGUST 1985 
(ug/l) 

METHYLENE CARBON 1,1-DICHLORO 1,1-DICHLORO 
LOCATION CHLOROMETHANE BROMOMETHANE VINYL CHLORIDE CHLOROETHANE CHLORIDE ACETONE DISULFIDE ETHANE ETHANE 

EEl 50.00 u 50.00 u 50.00 u 50.00 
EE2 10.00 u 10.00 u 10.00 u 10.00 
EE3 100.00 u 100.00 u 100.00 u 100.00 
EE4 10.00 u 10.00 u 10.00 u 10.00 
EE5 10.00 u 10.00 u 10.00 u 10.00 
EE6 100.00 u 100.00 u 100.00 u 100.00 
EE7 200.00 u 200.00 u 200.00 u 200.00 
EE8 10.00 u 10.00 u 10.00 u 10.00 
EE9 10.00 u 10.00 u 10.00 u 10.00 
JUB CNTR 10.00 u 10.00 u 10.00 u 10.00 
JUB 1 10.00 u 10.00 u 10.00 u 10.00 
JUB 2 10.00 u 10.00 u 10.00 u 10.00 
JUB 3 10.00 u 10.00 u 10.00 u 10.00 
JUB 4 10.00 u 10.00 u 10.00 u 10.00 
WSW 10.00 u 10.00 u 10.00 u 10.00 

u 15.00 u 765.00 25.00 U 25.00 U 25.00 U 

u 2.00 u 84.00 U 5.00 U 5 00 15.00 

u 60.00 u 350.00 50.00 U 50.00 U 64.00 

u 10.00 u 330.00 5.00 U 5.00 U 5.00 U 

u 5.00 u 3.60 J 5.00 U 5.00 U 5.00 U 

u 40.00 710.00 50.00 U 50.00 U 50.00 U 

u 72.00 10400.00 U 100.00 U 100.00 U 100.00 U 

u 5.00 u 10.00 U 5.00 U 5.00 U 5.00 U 

u 5.00 u 10.00 U 5.00 U 5.00 U 5.00 U 
u 5.00 u 354.00 5.00 U 5.00 u 5.00 U 

u 5.00 u 47.00 5.00 U 5.00 u 5.00 U 

u 1.00 u 48.00 5.00 U 13.00 35.00 
u 5.00 u 1.30 J 5.00 U 5.00 u 5.00 U 

u 5.00 u 4.80 J 5.00 U 5.00 u 5.00 U 

u 5.00 u 4.40 J 5.00 U 5.00 u 5.00 U 
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TRANS-1,2-DI 1,2-DICHLORO 1,1,1-TRI CARBON TETRA VINYL BROMODICHLORO 1,1,2,2-TETRA 
LOCATION CHLOROETHENE CHLOROFORM ETHANE 2-BUTANONE CHLOROETHANE CHLORIDE ACETATE METHANE CHLOROETHANE 

EEl 25.00 U 25.00 U 25.00 U 50.00 u 25.00 U 25.00 U 50.00 u 25.00 U 25.00 U 
EE2 9.00 3.00 5.00 U 10.00 u 70.00 5.00 U 10.00 u 5.00 U 5.00 U 
EE3 50.00 U 50.00 U 50.00 U 100.00 u 420.00 50.00 U 100.00 u 50.00 U 50.00 U 
EE4 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
EE5 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
EE6 50.00 U 50.00 U 50.00 U 100.00 u 50.00 U 50.00 U 100.00 u 50.00 U 50.00 U 
EE7 100.00 U 100.00 U 100.00 U 200.00 u 100.00 U 100.00 U 200.00 u 100.00 U 100.00 U 
EE8 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
EE9 5.00 U 5.00 U 5.00 u 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
JUB CNTR 5.00 U 5.00 U 5.00 u 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
JUB 1 5.00 U 5.00 U 5.00 u 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
JUB 2 15.00 17.00 4.60 J 10.00 u 168.00 5.00 U 10.00 u 5.00 U 5.00 U 
JUB 3 5.00 U 5.00 U 5.00 u 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
JUB 4 5.00 U 5.00 U 5.00 u 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
WSW 5.00 U 5.00 U 5.00 u 10.00 u 5.00 U 5.00 U 10.00 u 5.00 U 5.00 U 
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1,2-DICHLORO TRANS-1,3-DI TRICHLORO DIBROMOCHLORO 1,1,2-TRI CIS-1,3-DI 2-CHLOROETHYL 
LOCATION PROPANE CHLOROPROPENE ETHENE METHANE CHLOROETHANE BENZENE CHLOROPROPENE VINYL ETHER BROMOFORM 

EEl 25.00 U 25.00 U 25.00 u 25.00 U 25.00 U 25.00 u 25.00 U 50.00 u 25.00 U 
EE2 5.00 U 5.00 U 65.00 5.00 U 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 
EE3 50.00 U 50.00 U 480.00 50.00 U 50.00 U 50.00 U 50.00 U 100.00 u 50.00 U 
EE4 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 
EE5 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 
EE6 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 100.00 u 50.00 U 
EE7 100.00 U 100.00 U 100.00 U 100.00 U 100.00 U 100.00 U 100.00 U 200.00 u 100.00 U 
EE8 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 10.00 u 5.00 U 
EE9 5.00 U 5.00 U 5.00 U 5.00 U 5.00 u 5.00 U 5.00 U 10.00 u 5.00 U 
JUB CNTR 5.00 U 5.00 u 5.00 U 5.00 U 5.00 u 5.00 U 5.00 U 10.00 u 5.00 U 
JUB 1 5.00 U 5.00 u 5.00 U 5.00 U 5.00 u 5.00 U 5.00 U 10.00 u 5.00 U 
JUB 2 5.00 U 5.00 u 164.00 5.00 U 5.00 u 5.00 U 5.00 U 10.00 u 5.00 U 
JUB 3 5.00 U 5.00 u 5.00 U 5.00 U 5.00 u 5.00 U 5.00 U 10.00 u 5.00 U 
JUB 4 5.00 U 5.00 u 5.00 U 5.00 U 5.00 u 5.00 u 5.00 U 10.00 u 5.00 U 
WSW 5.00 U 5.00 u 5.00 U 5.00 U 5.00 u 5.00 u 5.00 U 10.00 u 5.00 U 
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4-METHYL- TETRACHLORO ETHYL TOTAL 
LOCATION 2-HEXANONE 2-PENTANONE ETHYLENE TOLUENE CHLOROBENZENE BENZENE STYRENE XYLENES 

EEl 50.00 u 50.00 u 25.00 U 25.00 U 25.00 u 25.00 U 25.00 u 25.00 U 
EE2 10.00 u 10.00 u 32.00 5.00 U 5.00 U 5.00 U 5.00 u 5.00 U 
EE3 100.00 u 100.00 u 50.00 U 230.00 50.00 U 50.00 U 50.00 u 63.00 
EE4 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 u 5.00 U 
EE5 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 u 5.00 U 
EE6 100.00 u 100.00 u 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 
EE7 200.00 u 200.00 u 100.00 U 100.00 U 100.00 U 100.00 U 100.00 U 100.00 U 
EE8 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 
EE9 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 
JUB CNTR 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 
JUB 1 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 
JUB 2 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 
JUB 3 10.00 u 10.00 u 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 
JUB 4 10.00 u 10.00 u 5.00 U 5.00 u 5.00 U 5.00 U 5.00 U 5.00 U 
WSW 10.00 u 10.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 U 5.00 U 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF BASE/NEUTRAL/ACID COMPOUND RESULTS 

FOR GROUNDWATER SAMPLES COLLECTED JULY/AUGUST 1985 
(ug/l) 

N-NITROSO BIS(2-CHL0R0 1,3-DICHLORO 1,4-DICHL0R0 BENZYL 
LOCATION DIMETHYLAMINE PHENOL ANILINE ETHYL)ETHER 2-CHLOROPHENOL BENZENE BENZENE ALCOHOL 

EEl 20. 00 U 20 .00 u 20 .00 u 20 .00 u 20. 00 u 20. 00 u 20. 00 u 20. 00 u 
EE2 20. 00 u 20 .00 u 20 .00 u 20 .00 u 20. 00 u 20. 00 u 20. 00 u 20. 00 u EE3 20. 00 u 20 .00 R 20 .00 u 20 .00 u 20. 00 R 20. 00 u 20. 00 u 20. 00 u 
EE4 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u EE5 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u 
EE6 20. 00 u 20 .00 u 20 .00 u 20 .00 u 20. 00 u 20. 00 u 20. 00 u 20. 00 u EE7 24. 00 R 24 .00 u 24 .00 R 24 .00 R 24. 00 u 24. 00 R 24. 00 R 24. 00 R 
EE8 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u EE9 20. 00 u 20 .00 u 20 .00 u 20 .00 u 20. 00 u 20. 00 u 20. 00 u 20. 00 u JUB CNTR 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u JUB1 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u JUB2 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u JUB3 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u JUB4 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u WSW 10. 00 u 10 .00 u 10 .00 u 10 .00 u 10. 00 u 10. 00 u 10. 00 u 10. 00 u 
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1,2-DICHLORO BIS(2CHL0R0IS0 4-METHYL N-NITROSO HEXACHLORO 
LOCATION BENZENE 2-METHYLPHENOL PROPYL)ETHER PHENOL DIPROPYLAMINE ETHANE NITROBENZENL ISOPHORONE 

EEl 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
EE2 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u EE3 20.00 u 20.00 R 20.00 u 6.00 J 10.00 u 10.00 u 10.00 u 10.00 u 
EE4 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u EE5 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u EE6 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u EE7 24.00 R 24.00 u 24.00 R 24.00 u 24.00 R 24.00 R 24.00 R 24.00 R 
EE8 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u EE9 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u JUB CNTR 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB1 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB2 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB3 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB4 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u WSW 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
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2,4-DIMETHYL BENZOIC BIS(2-CHL0R0 2,4-DICHLORO 1,2,4-TRI 4-CHL0R0 
LOCATION 2-NITROPHENOL PHENOL ACID ETHOXY)METHANE PHENOL CHLOROBENZENE NAPHTHALENE ANILINE 

EEl 20.00 u 20.00 u 100.00 U 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
EE2 20.00 u 20.00 u 100.00 U 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
EE3 10.00 R 10.00 R 100.00 R 20.00 u 20.00 R 20.00 u 20.00 u 20.00 u 
EE4 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
EE5 10.00 U 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
EE6 20.00 U 20.00 u 100.00 U 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
EE7 24.00 u 24.00 u 118.00 U 24.00 R 24.00 u 24.00 R 24.00 R 24.00 R 
EE8 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
EE9 20.00 u 20.00 u 100.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
JUB CNTR 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 1 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 2 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB 3 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 4 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u WSW 10.00 u 10.00 u 50.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
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HEXACHLORO 4-CHL0R0- 2-METHYL HEXACHLOROCY 2,4,6-TRI 2,4,5-TRI 
LOCATION BUTADIENE 3-METHYLPHENOL NAPHTHALENE CLOPENTADIENE CHLOROPHENOL CHLOROPHENOL 

EEl 20.00 U 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
EE2 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
EE3 20.00 u 20.00 R 20.00 u 20.00 u 20.00 R 100.00 R 
EE4 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
EE5 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
EE6 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
EE7 24.00 R 24.00 u 24.00 R 24.00 R 24.00 u 118.00 U 
EE8 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
EE9 20.00 u 20.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB CNTR 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 1 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 2 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 3 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 4 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
WSW 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
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2-CHL0R0 DIMETHYL 2,4-DINITRO 
LOCATION NAPHTHALENE 2-NITROANILINE PHTHALATE ACENAPHTHYLENE 3-NITROANILINE ACENAPHTHENE PHENOL 

EEl 20.00 u 100.00 U 20.00 u 20.00 u 100.00 U 20.00 u 100.00 U 
EE2 20.00 u 100.00 U 20.00 u 20.00 u 100.00 U 20.00 u 100.00 U 
EE3 20.00 u 100.00 U 20.00 u 20.00 u 100.00 U 20.00 u 100.00 R 
EE4 10.00 u 50.00 U 10.00 u 10.00 u 50.00 U 10.00 u 50.00 U 
EE5 10.00 u 50.00 U 10.00 u 10.00 u 50.00 U 10.00 u 50.00 U 
EE6 20.00 u 100.00 U 20.00 u 20.00 u 100.00 U 20.00 u 100.00 U 
EE7 24.00 R 118.00 R 24.00 R 24.00 R 118.00 R 24.00 R 59.00 U 
EE8 10.00 u 50.00 U 10.00 u 10.00 u 50.00 U 10.00 u 50.00 U 
EE9 10.00 u 50.00 U 10.00 u 10.00 u 100.00 U 20.00 u 100.00 U 
JUB CNTR 10.00 u 50.00 U 10.00 u 10.00 u 50.00 U 10.00 u 50.00 U 
JUB 1 10.00 u 50.00 U 10.00 u 10.00 u 50.00 U 10.00 u 50.00 U 
JUB 2 10.00 u 50.00 U 10.00 u 10.00 u 50.00 U 10.00 u 50.00 U 
JUB 3 10.00 u 50.00 U 10.00 u 10.00 u 50.00 u 10.00 u 50.00 U 
JUB 4 10.00 u 50.00 U 10.00 u 10.00 u 50.00 u 10.00 u 50.00 U 
WSW 10.00 u 50.00 U 10.00 u 10.00 u 50.00 u 10.00 u 50.00 U 
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2,4-DINITRO 2,6-DINITRO DIETHYL 4-CHL0R0PHENYL 
LOCATION 4-NITROPHENOL DIBENZOFURAN TOLUENE TOLUENE PHTHALATE PHENYL ETHER FLUORENE 4-NITR0ANILENE 

EEl 100.00 U 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
EE2 100.00 U 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
EE3 100.00 R 20.00 u 20.00 R 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
EE4 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
EE5 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
EE6 10.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 100.00 U 
EE7 59.00 U 24.00 R 24.00 R 24.00 R 24.00 R 24.00 R 24.00 R 118.00 R 
EE8 50.00 U 10.00 u 10.00 U 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
EE9 100.00 U 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 100.00 U 
JUB CNTR 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 1 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 2 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 3 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
JUB 4 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
WSW 50.00 U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 50.00 U 
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4.6-DINITR0-2 N-NITROSODI 4-BR0M0PHENYL HEXACHLORO PENTACHLORO DI-N-BUTYL 
LOCATION METHYLPHENOL PHENYLAMINE PHENYL ETHER BENZENE PHENOL PHENANTHRENE ANTHRACENE PHTHALATE 

EEl 100.00 U 20.00 U 20.00 u 20.00 u 118.00 U 20.00 u 20.00 u 20.00 u 
EE2 100.00 U 20.00 u 20.00 u 20.00 u 100.00 U 20.00 u 20.00 u 20.00 u EE3 100.00 R 20.00 u 20.00 u 20.00 u 20.00 R 20.00 u 20.00 u 20.00 u EE4 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u 
EE5 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u EE6 100.00 U 20.00 u 10.00 u 10.00 u 100.00 U 10.00 u 20.00 u 20.00 u 
EE7 118.00 R 24.00 R 24.00 R 24.00 R 118.00 U 24.00 R 24.00 R 24.00 R 
EE8 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u 
EE9 100.00 U 20.00 u 20.00 u 20.00 u 50.00 U 20.00 u 20.00 u 20.00 u JUB CNTR 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u JUB 1 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u JUB 2 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u JUB 3 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u JUB 4 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u WSW 50.00 U 10.00 u 10.00 u 10.00 u 50.00 U 10.00 u 10.00 u 10.00 u 
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BUTYL BENZYL 3,3'-DICHL0R0 BENZO(A) BIS(2-ETHYL DI-N-OCTYL 
LOCATION FLUORANTHENE BENZIDINE PYRENE PHTHALATE BENZIDINE ANTHRACENE HEXYL)PHTHALATE CHRYSENE PHTHALATE 

EEl 20.00 u 160.00 U 20.00 u 20.00 u 40.00 U 20.00 u 44.00 u 20.00 u 10.00 u 
EE2 20.00 u 160.00 U 20.00 u 20.00 u 40.00 U 20.00 u 6.00 J 20.00 u 20.00 u 
EE3 20.00 u 160.00 u 20.00 u 20.00 u 40.00 U 20.00 u 10.00 u 20.00 u 20.00 u 
EE4 10.00 u 50.00 u 10.00 u 10.00 u 20.00 U 10.00 u 39.00 10.00 u 10.00 u 
EE5 10.00 u 50.00 u 10.00 u 10.00 u 20.00 U 10.00 u 7.80 J 10.00 u 10.00 u 
EE6 20.00 u 100.00 u 10.00 u 20.00 u 20.00 U 20.00 u 20.00 u 20.00 u 6.00 u 
EE7 24.00 R 118.00 R 24.00 R 24.00 R 48.00 R 24.00 R 18.00 u 24.00 K 24.00 R 
EE8 10.00 u 50.00 u 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
EE9 20.00 u 160.00 U 20.00 u 20.00 u 40.00 U 20.00 u 40.00 u 20.00 u 12.00 u 
JUB CNTR 10.00 u 50.00 U 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 1 10.00 u 50.00 U 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 2 10.00 u 50.00 u 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 3 10.00 u 50.00 u 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
JUB 4 10.00 u 100.00 u 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
WSW 10.00 u 100.00 u 10.00 u 10.00 u 20.00 U 10.00 u 10.00 u 10.00 u 10.00 u 
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BENZO(B) BENZO(K) INDENO(1,2,3- DIBENZ(A.H) BENZO(G.H.I) 
LOCATION FLUORANTHENE FLUORANTHENE BENZO(A)PYRENE CD)PYRENE ANTHRACENE PERYLENE 

EEl • 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
EE2 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
EE3 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u EE4 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u EE5 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
EE6 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u EE7 24.00 R 24.00 R 24.00 R 24.00 R 24.00 R 24.00 R 
EE8 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
EE9 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 20.00 u 
JUB CNTR 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB 1 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB 2 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB 3 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u JUB 4 10.00 u 10.00 u 10.00 u • 10.00 u 10.00 u 10.00 u WSW 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF PESTICIDE AND PCB/RESULTS FOR 

GROUNDWATER SAMPLES COLLECTED JULY/AUGUST 1985 
(ug/l) 

LOCATION ALPHA-BHC BETA-BHC DELTA-BHC GAMMA-BHC HEPTACHLOR ALDRIN HEPTACHLOR ENDOSULFAN DIELDRIN 4,4'-DDE 
(LINDANE) EPOXIDE I 

EEl 0.05 U 0.05 u 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u 
EE2 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u EE3 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u EE4 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u EE5 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u EE6 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u EE7 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u EE8 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.11 u 0.11 u EE9 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.11 u 0.11 u JUB CNTR 0.05 U 0.05 u 0.05 U 0.05 u 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u JUB 1 0.05 U 0.05 u 0.05 U 0.05 u 0.05 U 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u JUB 2 0.05 U 0.05 u 0.05 U 0.05 u 0.05 u 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u 
JUB 3 0.05 U 0.05 u 0.05 U 0.05 u 0.05 u 0.05 U 0.05 U 0.05 U 0.10 u 0.10 u JUB 4 0.05 U 0.05 u 0.05 U 0.05 u 0.05 u 0.05 U 0.05 u 0.05 U 0.10 u 0.10 u WSW 0.05 u 0.05 u 0.05 U 0.05 u 0.05 u 0.05 U 0.05 u 0.05 u 0.10 u 0.10 u 
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LOCATION ENDRIN ENDOSULFAN 4,4'-DDD ENDRIN ENDOSULFAN 4,4'-DDT ENDRIN METHOXY- CHORDANE TOXAPHENE 
II ALDEHYDE SULFATE KETONE CHLOR 

EEl 0.10 u 0.10 u 0.10 UJ 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u 
EE2 0.10 UJ 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u EE3 0.10 UJ 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u EE4 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u 
EE5 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u EE6 0.10 UJ 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u EE7 0.10 UJ 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u EE8 0.11 UJ 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.60 u 0.60 u 1.10 u EE9 0.11 UJ 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.60 u 0.60 u 1.10 u JUB CNTR 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u JUB 1 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u JUB 2 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u JUB 3 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u JUB 4 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u WSW 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.50 u 0.50 u 1.00 u 
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LOCATION AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR-
1016 1221 1232 1242 1248 1254 1260 

EEl 0.50 U 0.50 U 0.50 U 
EE2 0.50 U 0.50 U 0.50 U 
EE3 0.50 U 0.50 U 0.50 U 
EE4 0.50 U 0.50 U 0.50 U 
EE5 0.50 U 0.50 U 0.50 U 
EE6 0.50 U 0.50 U 0.50 U 
EE7 0.50 U 0.50 U 0.50 U 
EE8 0.60 U 0.60 U 0.60 U 
EE9 0.60 U 0.60 U 0.60 U 
JUB CNTR 0.50 U 0.50 U 0.50 U 
JUB 1 0.50 U 0.50 U 0.50 U 
JUB 2 0.50 U 0.50 u 0.50 u JUB 3 0.50 U 0.50 u 0.50 u JUB 4 0.50 U 0.50 u 0.50 u WSW 0.50 U 0.50 u 0.50 u 

0.50 U 0.50 U 1.00 u 1.00 u 
0.50 U 0.50 U 1.00 u 1.00 u 0.50 U 0.50 U 1.00 u 1.00 u 0.50 U 0.50 U 1.00 u 0.50 u 0.50 U 0.50 U 1.00 u 0.50 u 0.50 U 0.50 u 1.00 u 1.00 u 0.50 U 0.50 u 1.00 u 1.00 u 0.60 U 0.60 u 1.10 u 1.10 u 0.60 U 0.60 u 1.10 u 0.60 u 0.50 U 0.50 u 1.00 u 0.50 u 0.50 U 0.50 u 1.00 u 1.00 u 0.50 U 0.50 u 1.00 u 0.50 u 0.50 U 0.50 u 1.00 u 0.50 u 0.50 U 0.50 u 1.00 u 0.50 u 
0.50 U 0.50 u 1.00 u 1.00 u 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF HERBICIDE RESULTS FOR GROUNDWATER SAMPLES 

COLLECTED JULY/AUGUST 1985 
(ug/l) 

SAMPLE PARAMETER 

LOCATION 2,4-D 2,4,5-T 2,4,5-TP MCPA 

EEl IU IU * 2U 
EE2 IU IU IU 2U 
EE3 IU IU IU 2U 
EE4 IU IU * 2U 
EE5 IU IU * 2U 
EE6 IU IU * 2U 
EE7 IU IU * 2U 
EE8 IU IU * 2U 
EE9 IU IU * 2U 
CONTROL IU IU IU 2U 
JUB 1 IU IU IU 2U 
JUB 2 IU IU IU 2U 
JUB 3 IU IU IU 2U 
JUB 4 IU IU IU IU 
WSW IU IU IU 2U 
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RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF TENTATIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS FOR 

GROUNDWATER SAMPLES COLLECTED JULY/AUGUST 1985 
(ug/l) 

LOCATION: EEl EE2 EE3 

COMPOUND SCAN 

ALCOHOL 431 190J 
ALCOHOL 518 20J 
ALKENE 663 600J 16J 
HYDROCARBON 704 22J 
CARBOXYLIC ACID 914 12J 
CARBOXYLIC ACID 954 94J 
UNK. 2078 26J 8J 4J 
SATURATED HYDROCARBON 965 22J 
UNK. 1812 6J 
DIMETHYL BENZENE 406 696J 
DIMETHYL BENZENE 445 364J 
ALKYL BENZENE 499 12J 
SUBSTITUTED BENZENE 546 26J 
ALKYL BENZENE 559 120J 
TRIMETHYL BENZENE 569 42J 
METHYL KETONE 576 6J 
ALKYL BENZENE 586 40J 
ALKYL BENZENE 606 84J 
ALKYL BENZENE 648 20J 
ALKYL BENZENE 665 6J 

EE4 EE5 EE6 EE7 EE8 EE9 JUB CNTR JUB1 JUB2 JUB3 JUB4 WSW 

62J 

15J 68J 12J 
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SUMMARY OF TENTATIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS (CONT.) 

LOCATION: EEl EE2 EE3 EE4 EE5 EE6 EE7 EE8 EE9 JUB CNTR JUB1 JUB2 JUB3 JUB4 WSW 

COMPOUND SCAN 

SUBSTITUTED ALKANE 670 16J 
SUBSTITUTED ALKANE 879 8J 
KETONE 934 16J 
KETONE 960 
UNK. 1487 
SUBST. CARBOXYLIC ACID 964 
UNKNOWN 1563 
UNKNOWN 2036 
PHTHALATE 2150 
UNKNOWN 1166 
UNKNOWN 1323 
UNKNOWN 2035 
UNKNOWN 394 6.7J 
HYDROCARBON 232 11J 
UNKNOWN 1183 27J 
HEXADECANOIC ACID 1502 18J 
UNKNOWN 1635 22J 
UNKNOWN 1638 25J 
CARBOXYLIC ACID 1654 
C-3 SUBST. BENZENE 468 
C-2 SUBST. BENZENE 343 

160J 
12J 

158J 
14J 
6J 
6J 

18J 
8J 
4J 

7.6J 6.2J 
6.2J 

13J 

4.8J 
4.8J 

5.6J 
7.2J 

G-19 



RESOURCE RECOVERY CORP., PASCO, WA. 
SUMMARY OF INORGANIC RESULTS FOR GROUND WATER SAMPLES COLLECTED 

JULY/AUGUST 1985 
(ug/l) 

LOCATION ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM CADMIUM CALCIUM CHROMIUM COBALT COPPER 

EEl BKGRD 2413.00 12.00 U 10.00 U 103.00 0.50 U 1.90 U 57990.00 24.00 3.90 U 10.00 
EE2 70420.00 19.00 J 10.00 U 1929.00 4.50 2.30 190000.00 134.00 102.00 191.00 
EE3 8983.00 12.00 U 10.00 U 297.00 0.50 U 1.90 U 101500.00 48.00 15.00 22.00 
EE4 4846.00 12.00 U 10.00 U 154.00 1.20 3.50 65940.00 16.00 5.00 13.00 
EE5 51330.00 12.00 U 10.00 U 2148.00 4.30 2.90 145500.00 83.00 70.00 118.00 
EE6 22560.00 16.00 J 10.00 u 400.00 1.10 2.70 70920.00 51.00 32.00 82.00 
EE7 9291.00 12.00 U 10.00 u 235.00 0.50 U 1.90 U 65910.00 62.00 12.00 40.00 
EE8 18320.00 12.00 U 10.00 u 526.00 2.10 1.90 U 80770.00 62.00 25.00 45.00 
EE9 26390.00 12.00 U 11.40 J 773.00 2.70 1.90 U 94780.00 72.00 38.00 62.00 
JUB WELL 1 37210.00 12.00 U 10.00 u 896.00 3.10 2.80 101100.00 60.00 67.00 103.00 
JUB WELL 2 46670.00 12.00 U 12.00 834.00 3.60 1.90 U 116100.00 71.00 87.00 109.00 
JUB WELL 3 17030.00 12.00 U 10.00 u 350.00 1.70 1.90 u 77740.00 31.00 23.00 33.00 
JUB WELL 4 40180.00 12.00 U 40.00 838.00 3.00 1.90 u 100700.00 51.00 44.00 77.00 
JUB CNTR. 129800.00 12.00 U 37.20 1656.00 10.40 1.90 u 332200.00 176.00 184.00 254.00 
WSW 61.00 12.00 U 10.00 u 63.00 0.60 1.90 u 57180.00 11.00 3.90 U 1.70 

G-20 



LOCATION IRON LEAD MAGNESIUM MANGANESE MERCURY NICKEL POTASSIUM SELENIUM SILVER SODIUM 

EEl BKGRD. 4349.00 5.00 R 21880.00 147.00 0.18 U 24.00 8561.00 25.00 U 3.30 U 35780.00 
EE2 167600.00 36.20 R 64500.00 3631.00 0.20 131.00 20700.00 25.00 U 7.80 47580.00 
EE3 27090.00 5.90 R 27570.00 2698.00 0.18 U 21.00 11690.00 25.00 U 3.30 U 31920.00 
EE4 10630.00 10.50 21330.00 244.00 0.40 U 19.00 7563.00 25.00 U 4.00 32540.00 
EE5 123700.00 17.90 49050.00 2736.00 0.20 U 80.00 13800.00 25.00 U 7.60 37270.00 
EE6 52150.00 29.10 R 29930.00 1488.00 0.18 U 50.00 9989.00 25.00 U 3.30 U 36130.00 
EE7 21750.00 17.90 R 24040.00 709.00 0.18 U 46.00 8855.00 25.00 U 3.30 U 35220.00 
EE8 39950.00 84.00 R 29600.00 887.00 0.18 u 46.00 9272.00 25.00 U 6.40 34140.00 
EE9 61640.00 33.60 R 31280.00 1264.00 0.30 78.00 12880.00 25.00 U 6.80 32670.00 
JUB WELL 1 89890.00 70.00 38990.00 2695.00 0.60 61.00 12410.00 J 25.00 U 9.80 35960.00 
JUB WELL 2 105400.00 56.00 41490.00 2232.00 0.20 50.00 13420.00 J 25.00 U 11.10 39370.00 
JUB WELL 3 41430.00 13.20 29140.00 733.00 0.60 16.00 u 9598.00 J 25.00 U 8.00 35140.00 
JUB WELL 4 95460.00 15.30 39840.00 1394.00 0.20 23.00 12290.00 J 25.00 U 9.30 36120.00 
JUB CNTR 268300.00 180.00 99060.00 5281.00 1.00 138.00 26000.00 J 25.00 U 19.10 41800.00 
WSW 24.00 5.00 20600.00 3.00 0.18 u 16.00 U 7315.00 J 5.00 U 5.60 33440.00 
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LOCATION THALLIUM TIN VANADIUM ZINC CYANIDE 

EEl BKGRD. 10.00 u 18.00 U 15.90 J 289.00 * 
EE2 10.00 u 18.00 U 281.90 J 443.00 * 
EE3 10.00 u 18.00 U 46.40 J 75.00 * 
EE4 10.00 u 18.00 U 38.70 142.00 * 
EE5 10.00 u 18.00 U 191.80 336.00 * 
EE6 10.00 u 18.00 U 111.30 J 297.00 * 
EE7 10.00 u 18.00 U 53.80 J 346.00 * 
EE8 10.00 u 18.00 U 89.40 J 160.00 * 
EE9 10.00 u 18.00 U 116.00 J 439.00 * 
JUB WELL 1 10.00 u 18.00 U 164.50 262.00 * 
JUB WELL 2 10.00 u 88.00 195.80 354.00 * 
JUB WELL 3 10.00 u 18.00 U 79.40 132.00 * 
JUB WELL 4 10.00 u 52.00 150.00 211.00 * 
JUB CNTR. 10.00 u 18.00 U 493.70 673.00 * 
WSW 10.00 u 21.00 23.50 8.00 * 
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